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(54) 1H-IMIDAZOPYRIDINE DERIVATIVES 

(57) 1 H-lmidazopyridine derivatives represented by 
the following general formula or salts thereof: 



R* — (CH2) mv 




wherein R 1 represents hydrogen atom, hydroxyl group, 
an alkyl group, a cycloalky! group, styryl group, or an 
aryl group; R 2 represents hydrogen atom, an alkyl 
group, a halogen atom, hydroxyl group, amino group, a 
cyclic amino group, or phenoxy group; ring A represents 
a homocyclic or heterocyclic ring which may be substi- 
tuted; R 3 represents a saturated nitrogen-containing 
heterocyclic group; and m represents an Integer of from 
0 to 3. The derivatives have excellent inhibitory actions 
against production of TNF or 1L-1 and are extremely 
useful as preventive or therapeutic agents for diseases 
in which a cytokine is mediated. 
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Description 

Technical Field 

rnooil The present Invention relates to novel i H-imldazopyrldlne derivatives or salts thereof which have a potent 
EZtorv action against production of tumor necrotizing factor (TNF) or interleukin-1 (IL-1) and are useful as medica- 
ments lor preventive or therapeutic treatment of diseases of humans and animals, in which a cytokine such as TNF, 
7 is mediated which Include chronic Inflammatory diseases (e.g.. rheumatic arthritis, osteoarthritis, etc.). allergic 
hinitte atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoimmune diseases (autoimmune 
hemic diseases (e g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia. etc.), autoimmune mtestinal 
abases 'e q ulcerative colitis, Crohn's disease, etc.). autoimmune comeitis (e.g.. keratoconjunctivitis sicca, spnng 
ST eic ) endocrine ophthelmopathy, Graves disease, sarcoid granuloma, multiple sclerosis, systemic e.ythema- 
^multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, psoriasis, interstitial pulmonary 
fibrosis and the like], diabetes, cancerous cachexia, HIV-lnfectlous cachexia and the like. 

Background Art 

100021 Some compounds having 1 H-imida2oquinollne structure are known which ere analogous to the compounds 
oVme present invention. Journel of Medcinal Chemistry, Vol. 11. p. 87 (1968) discloses 1-(2-p V end l noethyl)-1H-.mH 
dazlT-c) quinoline. Japanese Patent Unexamined Publication (KOKAI) No. Sho 60-123488/1985 discloses 1-iso- 
huM iH-imldazo[4 5-clqulnollne^-amlne (general name: imlquimod) as a compound having an antiviral action, and 
S^pS Nation No. 34479 (Patent No. 190109) discloses Ha-dlethylamlnoemyO-IH-W^^ 
noZ as acompoundhaving analgesic and anticonvulsant acUons. However, IH-imida^opyridinedenvat^s as those 
accordlnq to the present invention have never been known so far. 

m Moreover, the aforementioned imlquimod has been known to have an inducing action of a few kinds of cy- 
tokines such as interferon (IFN), TNF, IL-1 and the like, which is described in Journal of interferon Research. Vol. 14. 
n « AgS HoweVerTH-lmldazopyridlne derivatives or IH-lmidazoqulnollne derivatives having an Inhibitory action 
against production of TNF or IL-1 . which action is totally opposite to those taught by the aforementioned prior arts, 
have never been known so far. 

Disclosure of the Invention 

r0O041 An object of the present invention is to provide novel compounds which heve excellent inhibitory actions 
aoalnst oroductlon of cytokines such as TNF and IL-1 and the like are useful as medicaments, 
twos CnventorTof the present Invention made intensive studies to echieve the object As a resu* *ey found 
novel 1 H-imidazopyridine derivatives which have an excellent inhibitory action against production of TNF or IL-1 and 

oral formula (I) or salts thereof: 



R 3 — (CH 2 ) Wx 



50 



wherein * represent, hydrogen atom, hydroxyl group, an alkyl group which may have one or more s"bsWuents « 
cycloalky. group whteh may be substituted, a styryl group which may be substituted, or an aryl group which may have 
oTe or more substltuents; R* represents hydrogen atom, an alkyl group, a halogen atom, hydrcxyl group, an ammo 
Z P i "ay have one or two substituents, a cycite amino group which may be substituted, on *noxy group 
S may be substituted; ring A represents a homocydlc or heterocyclic ring which may be substituted with one or 
mom al J groups, alkoxyl groups, or halogen atoms; f*» represents a saturated nitrogen^nttuning heterocyclic group 
irSr S u^tttutei;Lmrepresents an integer of from 0 to 3; provided that, when R3 represents unsubstttuted 
plperidino group, et least one of R 1 and R 2 is not hydrogen atom. u-m—— »wi«- 

[0007] According to the second embodiment of the present invention, there are provided novel IH-midazopyndlne 
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derivatives represented by the following general formula (II) or salts" thereof: 



3 



10 




("» 



wherein R 1 , R 2 , ring A and m have the same meanings as those defined above; R 4 represents hydrogen atom, an alkyl 
group, benzyl group, triphenylmethyl group, an alkanoyl group which may be substituted, an alkoxycarbonyt group, 

15 benzyloxycarbonyl group, a thlocarbamoyl group which may be substituted, an alkanesultonyt group, a ben2enesuIfony! 
group which may be substituted, or amidino group; Y represents methylene group, oxygen atom, suifur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an integer of from 0 to 2. 
[0008] According to the third embodiment of the present Invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (I) and (II), the compounds wherein ring A is a benzene ring or a 

20 thiophene ring, or the salts thereof. 

[00091 According to another aspect, there is provided a medicament which comprises as an active ingredient the 
compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals including humans, in which 
a cytokine such as TNF, IL-t Is mediated, which include chronic Inflammatory diseases (e.g., rheumatic arthritis, os- 

23 teoarthritis, etc.), allergic rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemla, 
etc.), autoimmune intestinal diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comeitls (e.g., kera- 
toconjunctivitis sicca, spring catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, pso- 

30 riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV-infectious cachexia and the like. 
[0010] According to a further aspect, there are provided a use of the compound represented by the aforementioned 
general formula (I) or (II), or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medicament; and a method for the preventive or therapeutic treatment of diseases in which a cytokine such as TNF, 
IL-1 is mediated, which comprises the step of administering a preventively or therapeutically efTectrve amount of the 

35 compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof 
to a mammal including a human. In addition, the present invention provides an inhibitor against production of tumor 
necrotizing factor (TNF) or Interleukin-t (IL-1) which comprises as an active ingredient the compound represented by 
the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 

40 Best Mode for Carrying Out the I nvention 

[0011] Specific explanations of the compounds of the aforementioned general formulas (I) and (II) of the present 
Invention will be given below. The compounds represented by the aforementioned general formula (II) are characterized 
In that they have a specific saturated nitrogen-containing heterocyclic group which may have specific substltuents as 
<3 R 3 among the compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention is not limited to the compounds represented by the aforementioned general formula (II), and it should be 
understood that any compounds having as R 3 a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fall within the scope of the present Invention. 

[0012] In the aforementioned general formulas (I) and (II), examples of the aJkyl group represented by R 1 , R 2 or R 4 
50 include, for example, methyl group, ethyl group, n-propyi group, isopropyl group, n-butyl group, Isobutyl group, sec- 
butyl group, tert-butyl group, n-pentyl group, Isopentyl group, neopentyl group, n-hexyl group and the like. 
[001 3] Examples of the cycloalkyl group represented by R 1 Include, for example, cyclopropyt group, cyclobutyl group, 
cyclopentyl group, cyciohexyi group, cycloheptyl group and the like. Examples of the aryl group represented by R 1 
include, for example, phenyl group, 2-pyridyl group. 3-pyridyl group, 4-pyridyi group, 3-pyridazlnyl group, 4-pyridazlnyt 
33 group, 2-pyrimidinyt group, 4-pyrimidinyl group, 5-pyrimidlnyl group, pyrazinyl group, 2-furyl group, 3-furyl group, 
2-thlenyl group, 3-thlenyl group, 1-pyrroryi group, 2-pyrrolyl group, 3-pyrrolyl group, 1-imidazolyt group, 2-lmldazoryl 
group, 4-imidazolyl group, 1 -pyrazolyl group, 3-pyrazolyl group, 4-pyrazolyl group, 5-pyrazolyl group, 2-oxazolyl group, 
4-oxazotyl group, 3-tsoxazoryl group, 4-isoxazoh/l group, 5-isoxazolyl group, 2-thiazofyl group, 4-thiazolyl group, 5-thi- 
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azolvl group, 3-isothiazolyl group, 4-isothiazolyl group. 5-isothiazolyl group, 1,2,3-tria2ol-1-yl group, 1,2,3-tnazoM-y 
moup 1 2 3-triazol-5-yl group. 1.2.4-triazol-1-yl group, 1 ,2.4-triazol-3-yi group, 1 .2,4-triazol-5-yl group 1-terazolyl 
orouo 5-tetrazolyl group. 1 ,2,5-thiadlazol-3-yl group. 1-indolyl group, 2-indotyl group, 3-indolyl group and the like 
100141 Examples of the halogen atom represented by R« include, tor example, fluorine atom, chlonne atom, bromine 
atom and iodine atom. Examples ot the amino group which may have one or two substituents that is represented by 
R2 include for example, amino group, methylamino group, ethylemino group, n-propylamino group, isopropylamino 
orouo cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexylamino group, cUmethylam- 
no group diethylamino group, aniline group, pyridylamino group, 4-pyridylmethylamlno group, benzylamlno group p- 
IKenzylamino group, dlbenzylamino group and the like. Examples ot the cyclic amino group represented by H 2 
TSe tor example. 1 aziridinyl group. 1-azetidinyl group, 1-pyrro.idinyl group, piperidino group 1-p,peraz,ny group, 
h7xahyd^1H^epin-1-yl group, hexahydro-IH-M-diazepin-l-y. group, morpholino group, 4-th,omorphol.nyl group 

m£ "Examples of the homocyclic or heterocyclic ring represented by ring A in the aforementioned general formulas 
72 (IWde tor example benzene ring, cyctopentene ring, cyclohexene ring, cydoheptene nng cyclooctene 
L TcSheSSne ring, thiophene ring, furan ring, pyridine ring, pyrazlne ring, pyrrole ring, thazole ring, oxazole 
ring SSandthe'lSke. Examples of me alk^^ 

rinj include, tor example, methyl group, ethyl group, m>ropvl group, isopropy. group ^ 9^ "^ 9™* 
sec-butvl group tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, n-hexyl group and the like. Exam- 
o^s of! Zxyl groupwnich may be substituted on the said ring inctude. for example, methoxy group, ethoxy group. 
n~g7ou^ 

JZSZSZ < 9™P neopentyloxy group, n-hexyloxy group and the like. Examples of the halogen atom which 
Ty beTs Sonme^aidringLude.^ 

The number and kind of these substituents are not particularly limited, and when two or more substituents ex,st, they 

looiei 6 'in meTromeXld general formula (I), the saturated nltrogen^ontalnlng heterocyclic group represented 
by R* means a saturated nitrogen^ontaining heterocyclic group which has one or more nltro^n atoms as nng^con- 
sLflno atom(s) and which may further have one or more oxygen atoms or sulfur atoms.as ring^onstltutlng atoms. 
ExilS^lridtnyl group. 2-azlridlnyl group. 1 -azetfdlnyl group, 2-azettdlnyl group, 3-azetkflnyt group, 1 -pyr- 
SSlP«J 3-pyrro.ldiny. group, pyrazolidinyl group, imidazolldinyl group. group. 
7ZZ*\ group 3 piperidyl group. 4-piperidyl group. 1-piperazinyl group. 2-piperazinyl group, hexahy^ 
lTorouDhrahyd"lH^epln-2-y^ 

IhS^T^Sn i-yl group hexahydro-1H-1.4-diazepin.2-yl group, hexahydro-1H-1,4-diazep.n.5-yl group 
hexahvdro-1 H-1 4^iazepin-6-yl group, 2-moiphollnyl group, 3-motpholinyl group, morpholino group, 2-th»morpholinyl 
3»4o^yTgroup Ithlomorphollny. group. 3-lsoxazol.dlnyl group. 3-U.othiazolldlny. group, 1.2 3-ttazo- 
HdZ'-tf aror P Tr4-tria^ol.dln-3.yl group. 1 .2.5-.hlediazolln-3-yl group and the like, and preferred groups Include for 

orouD 3 azetidlnyl group, 2-morphollnyl group, 2-lhlomorphollnyl group and the like. 

fuuizi aforementioned genera, formula (II). examples of the alkanoyl group which may be substmrted Mk 

rep esented by R 4 include, for example, tormyl group, acetyl group, proptonyl group, n-butyryl group, .sobutyryi group, 
S group isovaleryl group, plvatoyl group, fluoroacety. group, difluoroacety. group, tnfluoroacetyl group^ *to»- 
^S!SZ TdichloroatWoup.trfchloroacety, group 

^ by Kude for exempto. methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group »opropoxy- 
ca*onvI qrouo n-butoxycarbony. group, Isobutoxycaroony. group, sec-butoxycamonyl group, tert-bu^oxycarbonyl 
T^^^cS^Z^^^^^ 0 ,ke - Btam P te9 ofthemlocaibarnoyl group which 
mTbeTbSuXhT is presented by R 4 include, tor example, thtocaibamoyl group, methytthjocaAamoy group. 
ethyimraro^Tgroup. n^propylthioJ*amoyt group, isopropyflhiocaroamoy. group, ^^^^ 
teZwRhlocaroamoyt group, sec-butylthlocarbamoyl group, tert-butylthlocaroamoyl group and the like. Examples ot 
Ihe iSSi represent^, R 4 Include, for example, methanesulfonyl group, ethanesulfony. group, n- 

propanesultonyl group, n-butanesulfonyl group and the like. 

?00181 In the present specification, wtth respectto the substituting/binding pos.tion of the terms The aryl group Vthe 

h^lfcorhe^ 

pass any groups In their meanings which may substitute/bind at any position on a » u ^^'^"^' e J^™ 
among ring^onstituting atoms, so long as the substituting/binding position is not particularly limited, as some examples 

Slffl^Tn^atorernentloned general formulas (I) and (II) of the present invention, when certain ' U ^ 0 ^9™ U P' 
arore erred to as "whteh may be substituted" or "which may have substltutents,- the substttuent may be any group so 
fono t7can substitute on the functional groups. The number and kind of the substltuent are not particularly limited 
and whenTo or m 0re 8Ub8 «ituents exist, they may be me same or different. Examples include halogen atoms such 
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as fluorine atom, chlorine atom, and bromine atom; hydroxyl group; alkyl groups such as methyl group, ethyl group, 
n-propyl group isopropyl group, n-butyl group, Isobutyl group, sec-butyl group, tert-butyl group, n-pentyl group, Iso- 
pentyl group neopentyl group, and n-hexyl group; trtfluoromethyt group; aryl groups such as phenyl group, naphthyl 
group and pyridyl group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, isopropoxy group, 

3 n-butoxy group, Isobutoxy group, sec-butoxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamino group, ethylamino group, n-propylamlno 
group isopropylamino group, cyclopropylammo group, cyclobutylamino group, cyclopentylamino group, cyclohexy- 
lamino group, dimethylamino group, dlethylamino group, antllno group, pyridylamino group, benzylamino group, diben- 
zylamino group acetytamino group, trifluoroacetylamino group, tert-butoxycarbonytamfno group, benzyloxycarbo- 

10 nylamino group.'benzhydrylamino group, and triphenylmethylamino group; formyl group; alkanoyl groups such as acetyl 
group propionyl group, n-butyryl group, isobutyryl group, valeryl group, isovaleryl group, pivaloyl group, fluoroacetyl 
group' difiuoroacetyl group, trtfluoroacetyl group, chloroacetyi group, dlchloroacetyi group, and trtehloroacetyl group; 
alkoxycarbonyl groups such as methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropox- 
vcarbonyl group, n-butoxycarbonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 

13 qroup n-pentyloxycarbonyl group, and n-hexyloxycarbonyl group; benzyloxycarbonyt group; carbamoyl group; alkyl- 
carbamoyl groups such as methylcarbamoyi group, ethylcarbamoyl group, n-propylcarbamoyl group, .sopropylcar- 
bamoyl group, n-butytearbamoyi group, isobutylcarbamoyl group, sec-butyicarbamoyl group, and tert-butylcarbamoyl 
group- thiocarbamoyl group; alkylthlocarbamoyl groups such as methylthiocarbamoyl group, ethylthiocarbamoyt group, 
n-propyithiocarbamoyl group, isopropylthiocarbamoyl group, n-butylthiocarbamoyl group, isobutylthiocarbamoyl 

20 group sec-butylthiocarbamoyl group, and tert-butytthiocarbamoyl group; amidlno group; alkytthio groups such as meth- 
ylthlo group- alkanesulfinyl groups such as methanesulflnyl group; alkanesulfonyl groups such as methanesulfonyl 
group ethanesulfonyt group, n-propanesultonyl group, and n-butanesulfonyl group; arylsulfonyt groups such as p- 
toluenesulfonyl group, p-methoxybenzenesulfonyl group, and p-fluorobenzenesulfonyl group; aralkyl groups such as 
benzyl group, naphthyl group, pyrldytmethyl group, furfuryl group, and triphenylmethyl group; nitro group; cyano group; 

23 sulfamoyl group; oxo group; hydroxyimlno group; alkoxyimlno groups such as methoxylmino group, ethoxyimlno group, 
n-propoxyimino group, and isopropoxyimino group; ethylenedloxy group and the like. 

[00201 Tne compounds represented by the aforementioned general formulas (I) and (10 of the present invention can 
be converted Into salts, preferably, pharmacologically acceptable salts, If desired; or free bases can be generated from 
the resulting salts. jw 

30 [00211 Examples of the salts, preferably, the pharmacologically acceptable salts, of the compounds represented by 
the aforementioned general formulas (I) and (II) of the present Invention Include add-additlon salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromic acid, hydrolodic acid, nitric acid, sulfuric acid, and phosphoric 
acid- and salts with organic acids such as acetic acid, propionic acid, butyric acid, formic acid, valeric acid, maleic acid, 
tumeric acid, citric add, oxalic acid, malic acid, succinic add. lactic acid, methanesulfonlc acid, ethanesulfonlc add, 

33 benzenesulf onte acid, p-toluenesutfonic acid, mandellc acid, 1 0-camphorsulfonic acid, tartaric add, stearic acid, glu- 
conic acid, nicotinic acid, trlfiuoroacetic acid, and benzoic add. 

[00221 Among the compounds represented by the aforementioned general formulas (I) and (II) of the present Inven- 
tion, optical isomers may exist for compounds having asymmetric carbons. These optical active compounds and mix- 
tures thereof fall within the scope of the present invention. 
40 [0023] The compounds represented by the aforementioned general formulas (1) and (1 1) or the salts thereof according 
to the present invention can exist as any crystalline form depending on manufacturing conditions, or exist as any 
hydrate or solvate. These crystalline forms, hydrates or solvates, end mixtures thereof fall within the scope of the 
present Invention. 

[0024] Preferred compounds of the present Invention include, for example, the following compounds and salts there- 
43 of; however, the present invention Is not limited to these examples: 

(t ) 4-chlon>1 -[2-(4-plper1dyt)ethyl]-1 H-lmldazo[4,5-clqulnoUne; 

(2) 4,B-dtehloro-H2-(4-plperidyl)ethyll-1 H-lmidazo[4,5«c]qulnollne; 

(3) 4^chloro-B-methyl-H2-(4-pipertdyl)ethyn-1 H-imWazo[4,5-clquinoline; 
so (4)4-chloro-8-methoxy-H2-(4i)lperidyl)ethyn-1H-imldazo{4,5-cIqulnollne; 

(5) 4-chloro-2-phenyH -[2 -(4-plperidyl) ethyl)- 1 H-imidazo[4,5-c]qulnoline; 

(6) 4 B-dichloro-2-phenyl-t -[2-(4-piperidyl)ethyl)-1 H-imidazo(4,5-c)quinoline; 

(7) 4^loro-B-methyl-2-phenyM -[2-(4-piperidyDethyl]-1 H-imidazo[4,5 -cjqulnoline; 

(8) 4-chloro-B-methoxy-2-phern>H^ 

35 (9) 4-chloro-1 -{2-(4-piperidyr)ethy1)-2-trifluoromethyl-1 H-imidazo[4,5-c)quinoline; 

(1 0) 4,B-dlchloro-1 -[2-(4-plperidyl)ethyl)-2 -trifluoromethyt-1 H-lmldazo[4,5-cjquinoline; 

(11) 4^hloro-6-memy1-1-[2-(4-piperi 

(1 2) 4-chloro-8-methoxy-1 -l2-(4^iperidyl)ethyl>2-ttffluoromethyM H-imidazo(4,5-c]quinoline; 
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M3)4^loro-2H4™e%lphenyl^ 

14 4^hlom-2-(4^emo)<yphenyl)-M2-(4-plperi<V)ethyl>1H-i m ld a 2o[4,5-c)qmnollne; 
15) 4<hloro^(4-tluorophenyO-1-[2-(4^lperlcVI)ethyO-1H-imidazot4,5H : )qu.nonne; 

16 4^loro-1tf-(4i>lpertdyl)e^ 
, 17)4 <hloro-2-(2-tury1)-H2-(4-plparl<^)ethy^1H-lmida2o[4,5-c]qulriollne; 

18 4 < hloro-H2^-piperidyl)ethyl)-2-(2-thlenyl)-1H-lmldazo[4,5-c]quinollrie; 
(19)4^hloro-2-(2-imida2olyl)-1-[2-(4^iperidy0ethyn-1H-lmida2o{4,5-cJquinoline; 

20 4-chloro-1 i2-(4-plpertdyl)ethyl)-2-(2-mia20lyl)-1 H-imldazo[4,5-c]qulnoline; 

21 4 < hloro-2-(5^ethy|.24hlenyl)-H2-(4-plperWyl)ethyn-1H-irnlda2o[4.5-c)q U .nollne; 
.0 ( 22)4^Woro-H2K4^perii^l)8thyr|-2-(2-wrrolyD-1H-imida2o[4.5-c]quinol.n 8 ; 

(23)4-methyl-2-phenyl-H2-(4-piperi^^ 

24 2-(4-fluorophenylH^«hyl-1-[2-(4-pip e ridyl)ethylh1H-lmlda20[4,S^quh 

25 4^myl-1-[2-(4^iperidy0ethyn-2K4-trffluoromethylphenyl)-1H-imkJa2o[4,5^ 
26)2K2^uiy0^emyhl-[2-(4^iperidyl)ethyl}-lH-)mldazo[4,5<)qulnoline; 

(27) 4^thyl-H2-(4*iperidyl)e 

28 2-(2-irnida2olylH^emyl-H2-(4i)iperidy0ethylh1H-imidazo[4,5-c]quinollne > 
29) 4^myl-1K2-(4-piperidyl)Bthyn-2^hia2olyO-1H-imida2o{4.5<]qumoline; 
(30) 4-methyl-2-(3-methyl-2-thlenyl)-1 -{2-(4-pipBridyl)ethyl]-1 H-imtdazo{4,5-c]quinollne; 
31Umemyl-2-(5^T l emy^2-mienyl)-H2-(4-pip 8 ridyl)ethyl^1H.irrtda2ot4,5^]qulnol l ne; 
to 321 4-methvl-l -f2-(4-pipefidyl)ethyl)-2-<2-pyrrolyl)-1 H-imida2o[4,5-clquino»no; 

SJTS-2-0-S« 5i^lV(4^dyl)ethyl>1H^da20[4^1qulnonne : 

KSoroV^ihyd^^ 

36 U^loro-^phenyl-l^plpori^etrvlI^H-lmidazotS^^lenoHa^^pyrtdlnB; 
23 (37) 4^hloro-2-phenyl-1-l2-{3-plpertdyl)ethylJ-1H-lmloazo[4,5-c]qulnollne; 

38)4<*loro-H2-(2-motpbolinyl)«thylh2-phenyMH^mldazot4.5<lquinoline; 

39 4^loro-2-DhenylO-l2-(1-plperazlnyl)8thylh1H-hr(lda2o(4,5-c]qulnollno; 

^ t?7 8 gientachlorU^ hh. 

i42)T*hloro-2-(3™thyl^^ 
[0025] The novel 1H-inida2opyridine derivatives represented by the aforementioned general fomiula^ (I) o. • <ll)ac- 

^0 3-206078/1991 or Tetrahedron, Vol. 51, p. 5B13 (1995): 
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(IX) CD 



wherein R 5 represents hydroxy! group or an alkyl group; R 6 represents chlorine atom or an alkyl group; R 1 ' has the 
same meaning as that defined for R 1 (except for hydroxyl group); and R 3 , m and ring A have the same meanings as 
those defined above. 

[00271 In Step t , the compound of the general formula (IV) can be obtained by allowing the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitric acid and fuming nitric acid in the 
presence or absence of acetic acid, sulfuric acid or the like at a temperature ranging from 0*C to 200"C. 
[00281 m SteP 2. the compound of the general formula (V) can be obtained by allowing the compound of the general 
formula (IV) to react with an appropriate chlorinating agent, for exampje, phosphorus oxychlorlde. thlonyt chloride, 
phosgene, oxaiyt chloride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene at a temperature ranging from 0*C to 200*C. 

[00291 In Step 3, the compound of the general formula (VII) can be obtained by reacting the amine represented by 
the general formula (VI) with the compound of the general formula (V) in a solvent such as N,N-dimethyiformamide 
and toluene In the presence or absence of a base such as triethylamine and potassium carbonate at a temperature 
ranging from -10*C to the reflux temperature of a solvent. 

[00301 In Step 4, the compound of the general formula (VIII) can be obtained by reducing the nitro group in the 
compound of the general formula (VII) according to an appropriate reducing method, for example, catalytic reduction 
using a metal catalyst such as platinum, Raney nickel, and palladium/carbon; reduction using nickel chloride and so- 
dium borohydride; reduction using Iron powder and hydrochloric acid and the like. 

[00311 The reduction can be carried out in a solvent such as water, methanol, ethanol, and tetrahydrofuren, as well 
as a mixed solvent thereof, at a temperature ranging from 0*C to the reflux temperature of the solvent. 
[00321 In Step 5, the compound of the general formula (IX) can be obtained by reacting the compound of the general 
formula (VIII) with a compound represented by the following general formula (XI), (XII) or (XIII); 

R v C(OR)3 ( Xl > 



R 1 COX 



(XII) 
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<R 1 CO) 2 0 < XI,I > 



wherein R represents a lower alkyl group; X represents a halogen atom; R 1 ' has the same meaning as that delined for 
Ri (except for hydro^. g^ 

S. iSro^SU cS» w«n a compound represented by the fo.lowing genera, formula 
(XIV): 

R'CHO < X,V > 

Sig the expound of the aforementioned general formula (VIII) with a compound represented by the fol.ow.ng 
genera! formula (XV): 



R V COOH < XV > 



an acid catalyst such as nyarocmoi*, awu 0 nn«r Moreover when R 5 represents hydroxy! 

iSS^S method o, the compounds o, the present invention, the compound o, the genera, 



formula (XVI): 

nt^r* CXVT) 



^^r,^r=r^i^rur^^» — 



(XVII): 



8 



EP1 104 764 A1 
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(XVII) 



10 



wherein Z represents an aromatic ring; the symbol "a" represents an integer of 1 or 2; and R 3 P R 6 , m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (IX) which has an aryl group substituted with methytthio group as R 1 ', after protecting, if desired, 
the nitrogen atom not bound to the (CH 2 ) m group, that is adjacent to the saturated nitrogen-containing heterocyclic 
15 group represented by R 3 , with a protecting group such as alkanoyl groups in a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0038] The oxidation can be carried out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a* represents an Integer of 1, by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m-chloroperbenzoic acid, sodium periodate, potassium periodate or the 
20 like, or when the symbol "a* represents an integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m-chloroperbenzoic acid, osmium tetraoxlde, ruthenium tetraoxide or the like, In a solvent such as tetrahy- 
drofuran, 1,4-dloxane, 1,2-dlchloroethane, methanol, acetone, and water, as well as a mixed solvent thereof, at a 
temperature ranging from 0°C to the reflux temperature of a solvent. 

[0039] In the forth synthetic method of the compounds of the present invention, the compound of the general formula 
25 (|) wherein R 2 is hydroxy! group can be obtained by allowing a compound of the general formula (I) wherein R 2 is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0*C to 
the reflux temperature of a solvent. Examples of the appropriate acid include, for example, organic acids such as formic 
acid, acetic acid, and trifluoroacetic acid, and mineral acids such as hydrochloric acid, sulfuric acid, and hydrobromfc 
acid. Examples of the appropriate base include, for example, hydroxides, carbonates and hy drogencarbonates of alkali 
30 metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent include, for example, alcohols such as methanol, ethanol and n-propanol, N,N-dlmethylforma- 
mtde, 1 ,4-dioxane, tetrahydrofuran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 Is fluorine atom, bromine atom or Iodine atom and R 1 Is R 1 ' can be obtained by allowing a compound 

35 which Is obtained by reacting the compound of the general formula (I) wherein R 2 is chlorine atom and R 1 is R 1 ' or 
wherein R 2 is hydroxy! group and R 1 is R r with trtfluoromethanesutfonic anhydride, methanesulfonyl chloride or p- 
toiuenesulfonyl chloride to react with a metal hallde(e.g., potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium iodide, sodium Iodide, etc.) In an aprotlc solvent such as dlmethylsulfoxide, N, 
N-dimethylformamide, and acetonltrile In the presence or absence of a phase-transfer catalyst such as tetraphenyl- 

^0 phosphonlum bromide, hexadecyltributylphosphonium bromide, and 1 8-crown-6 at a temperature ranging from 0*C to 
the reflux temperature of a solvent. 

[0041] In the sixth synthetic method of the compounds of the present invention, the compound of the general formula 
(I), wherein R 3 is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that is not bound to 
the adjacent (CH^ group is deprotected, can be obtained by subjecting the compound of the general formula (I), 
*s wherein R 3 is a saturated nitrogen-containing heterocyclic group having a protecting group such as alkanoyl groups, 
alkoxycarbonyt groups, benzyl group and trifluoromethyl group on the nitrogen atom which is not bound to the adjacent 
( CH 2)m 9 rou P> t0 deprotection with an acid or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotection by using an acid or alkali can be carried out with an appropriate acid or base in the presence 
50 or absence of a cation scavenger such as anlsole and thloanisole in a solvent. Examples of the solvent used include, 
for example, ethyl acetate, methylene chloride, 1,2-dlchloroethane, 1 ,4-dioxane, methanol, ethanol, n-propanol, N,N- 
dlmathylformamide, tetrahydrofuran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanolic solution of hydrogen chlo- 
ride, sulfuric acid, hydrobromic acid, trifluoroacetic acid, methanesulfonic acid, p-toluenesuifonlc acid, formic acid, 
55 acetic acid and the like. Examples of the base include, for example, hydroxides, carbonates and hydrogencarbonates 
of alkali metal such as sodium and potassium, and of aJkallne-earth metal such as magnesium and calcium and the 
like. Hie reaction can be carried out at a temperature ranging from 0*C to the reflux temperature of a solvent. 
[0043] The catalytic reduction can be earned out by using an appropriate metal cataryst such as platinum, palladium/ 
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, artm n Ranev nickel PearWs reagent in water, an alcohol such as methanol, elhanol and n-propanol, and acetic 

r,rr;SaSdso^ 

.l^iTlne seventh synthetic method of the compounds of the present invention, the compound of the general 
d < ^wherS is Sanoxy group which may be substfcuted can be obtained by reactmg the compound of the 
212 SSn whe«to R* Chlorine atom with a phenol derivative which may be substituted .n the presence of 
a P a s" s uTas sodU hydroxide and potassium hydroxide In the presence or absence of a soh,ent such as N.N- 

^rKrmlvnl^emodo^ 

can be obta.ned by •WW"'* two substltuents or a cyclic amine derivative which may be substituted 

,n the presence o including methanol, ethanol and n-propanol, methylene chloride. 

r^Z^^^o^t^^. tlhydroturan and toluene at a temperature ranging from 

formu.a(l) wherein R 2 .s p-methoxyc«n^ pear|man . s 

, (0050) '"""^J*""*'^* 0 '*^"^^^ 

synthetic method, with a compound represented by the totlowlng general fomwla (XVIII). 
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13 



to the reflux temperature of a solvent. MPtt ^ t 
F00511 In the thirteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R* Is hydrogen atom can be obtained by subjecting the compound of the general formula (I) wherein 
R2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon in the presence 
or absence of an acid such as hydrochloric acid and acetic acid in an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under normal pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent 

r0052] In the fourteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (1) wherein Is a saturated nitrogen-containing heterocyclic group having an appropriate substrtuent on the 
nitrogen atom which is not bound to the adjacent (CH^ group, can be obtained by reacting an appropriate reagent 
with the compound of the general formula (I) wherein R* is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent (CH^ group 
[0053] Tne reaction can be carried out in the presence or absence of a solvent such as N.N^lmethylformamide, 
methylene chloride tetrahydrofuran, toluene, pyridine, nitrobenzene, 1 ,2-dlchloroethane, 1 ,4-dloxane, methanol, eth- 
anol, n-propanol and water, as well as a mixed solvent thereof, in the presence or absence of a base such as tnethyl- 
amine and potassium carbonate at a temperature ranging from 0*C to 200*C. 
[0054] Examples of the appropriate reagent include, for example, alkyt halldes, triphenytmethyi chloride, benzyl chlo- 
ride benzhydryl chloride, a mixture of formic acid and formalin, acetyl chloride, acetic anhydride, trlfluoroacetlc anhy- 
dride benzoyl chloride, benzyl chlorocarbonate, ethyl chlorocarbonate, di-tert-butyl dlcarbonate, sodium cyanate, alkyl 
io isocyanates sodium thiocyanate, alkyl isothiocyanates, 1H-pyrazole-1 -carboxamidine, methanesulfonyl chlonde, p- 
toluenesulfonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes. alkylurethanes, thlourethanes, alkylth- 
Iourethanes and the like. 

[0055] In the fifteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R* is a saturated nitrogen-containing heterocyclic group substituted with an alkoxycarbonyl group 

23 or benzyloxycarbonyl group on the nitrogen atom which is not bound to the adjacent (CH 2 ) m group, can be obtained 
by reacting the compound of the general formula (I) wherein R* is a saturated nitrogen-containing heterocyclic group 
substituted with an alkyl group or benzyl group on the nitrogen atom which is not bound to the adjacent (CH^ group 
with an alkyl chlorocarbonate or benzyl chlorocarbonate in the presence or absence of a solvent such as methylene 
chloride and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a tem- 

30 perature ranging from 0°C to 200"C. 

[0056] Some of the compounds represented by the general formulas (111) to (VIII) which are starting materials or 
synthetic intermediates in the preparations of the compounds of the present invention are known compounds, which 
are disclosed in for example, Journal of Medicinal Chemistry, Vol. 1 8, p. 726 (1 975); Vol. 33, p. 1 880 (1990); and Vol. 
40 p 1779 (1997)' International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 

35 and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examples. 

[0057] The medicaments which comprise as an active Ingredlentthe novel 1 H-lmldazopyridlne derivative represented 
by the aforementioned general formula (I) or (II) or a salt thereof are generally administered as oral preparations In the 
forms of capsules tablets, fine granules, granules, powders, syrups, dry syrups and the like, or as parenteral prepa- 

40 rations In the forms of injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dermal Preparations 
inhalations and the like. These formulations can be manufactured according to conventional methods by addition of 
pharmacologically and pharmaceutical* acceptable additives. For example, in the oral preparations and suppositories, 
pharmaceutical Ingredients may be used such as exclpients such as lactose, O-mannitol, corn starch, and crystalline 
cellulose- disintegrators such as carboxymethylcellulose and carboxymethylcellulose calcium; binders such as hydrox- 

45 ypropylcellulose. hydroxypropylmethylcellulose, and polyvinylpyrrolidone; lubricants such as magnesium stearate and 
talc; coating agents such as hydroxypropylmethylcellulose, sucrose, and titanium oxide; bases such as polyethylene 
glycol and hard fat and the like. In Injections, or eye or ear drops and the like, pharmaceutical ingredients may be used 
such as solubillzers or solubillzlng aids which may constitute aqueous preparations or those dissolved upon use such 
as distilled water for injection, physiological saline, and propylene glycol; pH modifiers such as inorganic or organ* 

30 acids or bases- teotonteitles such as sodium chloride, glucose, and glycerin; stabilizers and the like; and In eye ointments 
and dermal preparations, pharmaceutical ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogola, glycerin, and cotton doth. ^n**— 
[0058] A dose of the compounds of the present invention to a patient under therapeutic treatment is generally from 
about 0 1 to 1 000 mg in oral administration, and from about 0.01 to 500 mg in parenteral administration for an adult, 

55 which may depend on the symptoms of the patient The aforementioned dose can be administered once a day or 
several times a day as divided portions. However, It Is desirable that the aforementioned dose may suitably be Increased 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

[0 059] Thepresentinvent^ 

L« c^nnA of the Dresent invention is not limited to these examples. 

SSSL i „ the « a b.e S have.he.o,,ow l n g meanings:Ph.phenyl.Bn.ber^.;Boc.te rt -b U toxyca rt) o n y.; 
A^Vcety); Ms, methanesuifonyl; Ts. p-toluenesuKonyl; Me. methyl; Et. ethyl; n-Bu, n-butyl. 

Reference example 1 

Ethyl N-triphenylmethyl-4-piperidinecarboxylate 

rooeil To a solution ot 76 5 g of ethyl isonlpecotate and 81.5 ml of tnethylamlne in 750 ml of methylene chloride. 
Striohe«^ 

'^EiKSi Thereactlon mixture wasadded with water and extracted with methylene chloride. The extract 
^UknJd was added with diisopropyt ether, and the precipitated crystals ware collected by filtration and washed 
JLii^ 

the melting point of Trom 147.5 to 148.5°C. 



20 


Elemental analysis for C^H^Oj 




Calculated % 


C, 81.17; 


H, 7.32; 


N, 3.51 




Found % 


C, 81.19; 


H ( 7.22; 


N, 3.44 



23 Reference example 2 

N-Triphenylmethyl-4-plperidlnemethanol 

roo62l To a suspension of 10.6 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran a solution of 112g 
gave colorless crystals having the melting point of from 92 to 99.5'C. 



33 



40 



SO 



Elemental analysis tor C^H^NO 


Calculated % 
Found % 


C, 83.99; 
C, 83.79; 


H, 7.61; 
8,7.74; 


N, 3.92 
N, 3.94 



[0063] ln accordancewi.hmemethodofReferenceexample2. m ecompoundofHeferer«eexam pte 

Reference example 3 
N-TriphenytmethyM-plperldlneethanol 

[0064] 

SZZ£t£S£U IWrs, l^.brs). I*"*"* 1 WA J= 1 2 H,, 3.05( 2 H,br,, 
3.74(28,1, J=68z), 7.14(38,t,J=7.58z), 7.24(68,1, J=7.58z). 7.46(68,brs) 
IR spectrum vOlq.Jcm' 1 : 3416 
Mass spectrum m/2: 371 (M + ) 
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Reference example 4 

(N-Triphenylmethyl-4*plperldyl)methyl methanesulfonate 

3 [00651 To a solution of B4.0 g of N-triphenylmethyW-plperidlnemethanol and 36.2 ml of trtethylamine in 420 ml of 
dried tetrahydrofuran, 1 8 3 ml of methanesulfonyl chloride was added dropwlse under Ice-cooling, and the mixture was 
stirred at room temperature for 5 5 hours. The reaction mixture was added with water and extracted with diethyl ether 
The extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. 
The resulting residue was added with a mixture of isopropanol and methanol, and the precipitated crystals were col- 

io lected by nitration and washed with methanol to give 90 4 g of colorless crystals. Recrystallization from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting point of from i29.6 to 134°C. 





Elemental analysis for C^H^NC^S 


13 


Calculated % 


C, 71 69; 


H, 6.71; 


N, 3.22 


Found % 


C, 71 68; 


H, 6.47; 


N, 3.19 



[0066] In accordance with the method of Reference example 4, the compound of Reference example 5 was obtained. 
20 Reference example 5 

2-(N-Trlphenylmethyl-4-plperidy0ethyl methanesulfonate 

[0067] 

23 

Appearance: colorless crystals 
Recrystallization solvent: methanol - diethyl ether 
mp:111.5-114 # C 



30 


Elemental analysis for C27H 31 N0 3 S 




Calculated % 


C, 72.13; 


H, 6.95; 


N.3.12 




Found % 


C, 72.03; 


H, 7.12; 


N, 3.14 



35 Reference example 6 



4-Azidomethyl-N-triphenylmethylpiperidine 

[0068] A suspension of 60 0 g of (N-triphenylmethyl-4-plperldyl)methy1 methanesulfonate and 1 7.9 g of sodium azide 
40 in 300 ml of dried N,N«dimethyl-formamide was stirred at 70 # C for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. T*e resulting solid was washed successively with ethanol and n-hexane to give 42.6 g of colorless crystals. 
Recrystallization from a mixture of methanol and diethyl ether gave colorless crystals having the melting point of from 
45 103.5 to 105.5*C. 





Elemental analysis for C2 5 H 28 N 4 




Calculated % 


C, 78.50; 


H, 6.85; 


N, 14.65 


30 


Found % 


C, 78.45; 


H, 6.74; 


N, 14.82 



Reference example 7 



tert-Buty! 2-(2-azidoethyl)-1 -piperidinecarboxylate 

[0069] To a solution of 46.7 g of tert-butyl 2-(2-hydroxyethyl)-1-plperidine-carboxylate and 31 .3 ml of trfethylamlne 
in 300 ml of dried tetrahydrofuran, 1 5.8 ml of methanesulfonyl chloride was added dropwise under ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted with 
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diethyl ether. The extract was washed successively with water and* saturated brine, and dried, and then the solvent 
was evaporated. The resulting solid was washed with n-heptane to give 54.4 g of colorless crystals. And then, 22.9 g 
of sodium azide and 220 ml of N .N-dlmethylf ormamide were added to the resulting crystals, and the mixture was stirced 
at 70°C for 4 hours. After the reaction, an insoluble matter was filtered off and the filtrate was concentrated. The resulting 
5 residue was added with water and extracted with ethyl acetate. The extract was washed successively with water and 
saturated brine, and dried, and then the solvent was evaporated to give 43 2 g of a yellow liquid 

NMR spectrum 8 (DMSO-d 6 )ppm: 1.20-1 .32(1 H.m),1.40(9H,s),1. 48-1. 58(5H,m),1. 60-1 .68(1 H,m),1. 88-1. 96(1 H. 
m),2 71-2 78(1H,m),3.28(2H,t,J=6.5H2) l 3 80-3.86(1 H,m),4,1 9-4.25(1 H,m) 
10 |R spectrum v (liq Jem" 1 : 2104,1692 

Reference example 8 

4-Oxo-l -plperidineacetonitrile 

13 

[0070] A suspension of 25.0 g of 4-piperidlnone monohydrochloride monohydrate, 11 .5 ml of chloroacetonrtrile and 
57 0 ml of diisopropylethylamine in 250 m! of tetrahydrofuran was refluxed for 1 0 hours. After the reaction, an insoluble 
matter was filtered off. The filtrate was added with saturated aqueous sodium hydrogencarbonate solution and extracted 
with a mixture of ethyl acetate and methanol (10:1). The extract was dried, and the solvent was evaporated to give 
20 brown crystals. The crystals were washed with a mixture of ethyl acetate and n-heptane to give 1 5.7 g of pale brown 
crystals 

NMR spectrum 6 (CDCyppm: 2.53(4H,t,J=6Hz),2 91(4H,t,J=6Hz),3 66(2H,s) 
IR spectrum v (KBr)cnr 1 : 2232,1714 
23 Mass spectrum m/z: 1 38(M+) 

[0071 ] In accordance with the method of Reference example B, the compound of Reference example 9 was obtained. 
Reference example 9 

30 

4-(tert-Butoxycarbonylamino)-1-piperidlneacetonitrile 
[0072] 

35 Appearance: colorless needles 

Recrystallization solvent: methanol 
mp:147-148 B C 



40 


Elemental analysis forC 12 H 21 N30 2 


Calculated % 


C, 60.23; 


H, 8.84; 


N, 17.56 




Found % 


C, 60.08; 


H. 8.63; 


N, 17.55 



Reference example 10 

43 

N-Triphenylmethyl-4-piperidlneacetonltrile 

[00731 A suspension of 90.4 g of (N-triphenylmethyM-piperidyl)methyl methanesulfonate, 3.50 g of potassium iodide 
and 20.3 g of sodium cyanide In 400 ml of dried dtmethylsu If oxide was stirred at 90 # C for 5 hours. The reaction mixture 
50 was added with water and extracted with ethyl acetate. The extract was washed successively with water and saturated 
brine, and dried, and the solvent was evaporated to give a yellow liquid. The liquid was added with methanol, and the 
precipitated crystals were collected by filtration and washed with methanol to give 70.0 g of colorless crystals. Recrys- 
tallization from a mixture of methylene chloride and methanol gave colorless crystals having the melting point of from 
138to139°C. 

33 
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Elemental analysis for C^H^Ng 




Calculated % 


C,85 21; 


H, 7.15; 


N, 7.64 


5 


Found % 


C.85 35; 


H, 7.26; 


N, 7.62 



[0074J In accordance with the method of Reference example 1 0, the compounds of Reference examples 1 1 through 
13 were obtained 



w 





Reference 




Physical properties 




example 




(Rocrystsnizaticfi solvent) 


13 






colorless crystals (MeOH-EtjO) 
mp.158.5-180.rt: 




11 




Elemental analysis for C^HjjK, 


20 






Calcd. %: C, 85.22; H. 7.42; N f 7.36 
Found %: C. 85.21; H. 7.52; H. 7JM 








colorless prisms (ieo-PrjO-n-Heptane) 


23 


12 




mp.48-49^ 

Bementai analysts for C 12 H I0 N 2 O 2 
Calcd. %: C, 64-26; H, 839; M, 12.49 


30 






Found %: C. 64.01; H. 9.24; N. 12.35 








oolodess crystals (iso-Pr 2 0) 


33 


13 




mp,89-B0*C 

Elemental analysis tor Curi^^O, 






Calcd. %z C, 58.39; H, B.02; N, 12.38 
Found %: C. 58.31; H, 8D1; N, 12.37 



40 



Reference example 14 
N-TnphenylmemyM-plpen^ineacetlc add 

43 

[0075] A suspension of 21 .2 g of N-triphenylmethyM-plperldlneacetonltrUe, 1 27 ml of 1 0% aqueous sodium hydrox- 
ide solution and 312 ml of ethanol was reftuxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under Ice-cooling, and then adjusted to pH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.6 g of colorless 
30 crystals. RecrystalltZBtion from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 197 to209'C (decomposition). 



Elemental analysis for C^H^NOj 


Calculated % 
Found % 


C, 81.01; 
C, 80.85; 


H, 7.06; 
H, 7.17; 


N, 3.63 
N, 3.70 



15 



EP1 104 764 A1 



Reference example 15 

Ethyl N-trlphenylmethyl-4-piperidineacetate 

roo761 A suspension ol 23.6 g ol N-trtphenylmethyl-4-piperldlneacetic add. 16.9 g of potassium carbonate and 5.0 
SthvtbromTdein^ 

^ZZTxo g* ?2M Tg of colorless crystals. Recrystalllzat.on from a mixture of methane, and tetrahydrofuran gave 
colorless crystals having the melting point of from 165 to 166»C 



Elemental analysis for C^I^NC^ 


Calculated % 
Found % 


C.81.32; 
C, 81.08; 


H, 7.56; 
H, 7.69; 


N, 3.39 
N,3.43 



20 



23 



30 



Reference example 16 
4,4-Ethylenedioxy-1-piperidineacetonitrile 

IM77! A solution of 10 0 g of 4-oxo-1-piperidlneacetonrtrlle. 22.6 g of ethylene glycol and 0.62 g of anhydrous p- 
EesuKonS^^ 

mb^re was added with saturated aqueous sodium hydrogencamonate solution and extracted wrth , ethyl 
?ce«t7Se was dried, and the solvent was evapom.ed to give a pale bmwn ..quid. The resuWng quid I wa. 
pSS fc^lScrmn chromatography using ethyl acetate - n-hep«ane (1 :3) as an e.ut,ng solvent to g.e 1 2.B g 
of a colorless liquid. 

NMR spectrum 5 (CDCyppm : 1J8(4H > t,J=6Hz) > 2.69(4H,t,J=6Hz).3.52(2H,s) f 3.96(4 H.s) 
IR spectrum v (!lq.)orr 1 : 2230.1094 
Mass spectrum m/z: 1B2(M+) 



Reference example 17 
4-Amlnomemyl-N-triphenylmethylpiperidlne 

trated to give 48.1 g of a colorless liquid. 
NMR spectrum 8 (CDCI^ 

d,J=6Hz).3 10<2H.brs),7 14(3H,t t J=7.5Hz).7.25(6H,t,J-7.5Hz ),7.47(6H,brs) 
IR spectrum v (liq.Jcnr 1 : 3056,3028 
High resolution mass spectrum: Analysis tor C^H^Nj 

Calculated nVz: 358.2252 
Found m/z: 356.2250 

so Reference example 18 

4-(2-Amlnoethyt)-N-tnpheny1methylplperidlne 

rnn™ To a susoension of 21 7 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 28.1 



35 



40 



45 
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hydroxide solution under Ice-cooling. An insoluble matter In the mixture was Altered off, and the filtrate was concen- 
trated The resulting residue was added with water and extracted with ethyl acetate The extract was washed with 
saturated brine, and dried, and the solvent was evaporated to give 71 4 g of a colorless liquid 

NMR spectrum 6 (CDCMppm: 1.1 8(1 H,brs).1.35(2H.brs).1.40(2H > q^7.5H2) l 1. 48(2 H,qd,J=11 ,5,3Hz),1 .63(2H, 

d,J=11.5Hz),2 67(2H,t.J=7 5Hz),3.05{2H,brs),7.14(3H,t,J=7. 5Hz),7.24(6H,t,J=7 5Hz),7.47(6H,brs) 

IR spectrum v (liq )cnr 1 : 3060,3032 

High resolution mass spectrum: Analysis for C^H^I^ 

Calculated m/z: 370.2409 
Found m/z: 370.2400 

[0080] In accordance with the method of Reference example 1 8, the compound of Reference example 1 9 was ob- 
tained. 



Reference example 19 



4-(3-Amlnopropyl)-N-triphenyfrnethylpiperidlne 
[0081] 

Appearance: colorless liquid 

NMR spectrum 8 (DMSOd^ppm: 0.95-1. 05(1 H,m),1.1 9-1. 35(8H,m),1, 41 ( 2H,q,J=11.5Hz),1.62(2H,d>11.5Hz). 
2.47(2H,t,J=6.5Hz),2.93(2H,d,J=11.5 Hz),7.15(3H > t t J=7.5Hz)7^8(6H,t t J=7.5Hz),7.3B(6H,d t J=7.5Hz) 
IR spectrum v (Hq.Jcnv 1 : 2972,2920 



Reference example 20 

tert-Butyl 2-(2-aminoethyl)-1 -piperidinecarboxylate 

[00821 A suspension of 43.0 g of tert-butyl 2-(2-azidoethyl)-1 -piperidinecarboxylate and 2.1 5 g of 5% palladium on 
carbon in 21 5 ml of methanol was catalytically hydrogenated at room temperature for 9 hours. After the reaction, the 
catalyst was filtered off, and the filtrate was concentrated to give 37,2 g of a colorless liquid. NMR spectrum 6 (DMSO- 
d 6 )ppm:1.20-1.30(1H,m),1.38(9H,s),1.45-1.58(4H > m),1.72-1 .82(1H > m) f 2.34-2.47(2H,m),2.65-2.76(1H^n),3.18(2H,t, 
J=6Hz),3.7B^3.B5(1H,m),4 13-4. 20(1 H,m) 
IR spectrum v (Hq.)cnr 1 : 2976,2936,1692 



Reference example 21 



V(2-Amlnoethyl)-4 1 4^ethylenedloxyplperidlne 



[0083] A suspension of 12.7 g of 4,4-ethylenedioxy-1-piperidineacetonitrile, 1 .3 ml of Raney nickel and 113 ml of 2% 
methanollc solution of ammonia was catalytically hydrogenated at room temperature under 50 atm for 20 hours. After 
the reaction the catalyst was filtered off, and the filtrate was concentrated. The resulting pale green liquid was purified 
by alumina column chromatography [eluting solvent: ethyl acetate methyl acetate - methanol (10:1)] to give 10.1 g of 



NMR^JecWm 8 (DMSO-dJppm : 1.58(4H,t^6Hz) ( 2.37(2H ( t^.5Hz),2.42(4H^ 6Hz).2.57(2H,t^6.5Hz),3.84 
(4H,s) 

IR spectrum v (llq.)cnT 1 : 2958,2884,1094 

[0084] In accordance with the method of Reference example 21 , the compounds of Reference examples 22 through 
25 were obtained. 
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Reference 
example 




Physical properties 


22 




colorless liquid 

NMR spectrum 8 (DMSO-d,)ppm:1 .02-1 .12(1 H.m).1 
.1 8-1.50(14H.m).1 .5^1.60(1 H^n).1 .70-1.77(1 HjttiX 
56(2H ( t,J=75Hz)^75-2.83(1H,m).3.65-3.78(2H r m) 
IR spectrum vOiq.) cnr':2980,2936.1692 


23 




bluish creen liquid 

NMR spectnim«(DMSO-d f )ppm:1.40(9H^).1J5-2- 

00(2rim)^50-2.65(1H^W.75-2J0(1H.m) i 2.9<>-3^ 

0X4H^n),3.60-3.90<3rim) 

[R spectrum yfliq.) cm" 1 : 1700 


24 




dark green liquid 

NMR spectrum 3 (CDCI^pptrcl .1 5(2H,brs),1 .45<9H. 
e)J.86-2.0O(2H^W.0O-2^rim)X3(r-2^O(2am) 
,2.60-2.»5(4rUnX3.4O-3.W(2am).4.4«(1 ribrs) 
IR spectrum v(ilq-) om M :3332JS92 


25 




colorless liquid 

NMR spectrum«(DMSa-d t )ppm:1.39<9H^),1.58-V 
68(1H.m).1.68-1.90(5rim)^.47(2HXJ=75rte).3.13-3 

.22(2HM3.»-3.7e(1H^) 

IR spectrum* OiqJ cm-^972^876.1898 

Speoifio rotation 

r<xV° : -543* (c=0.1. DMSO) 



Reference example 26 

5 7-olchloro-6-nltrothleno[3,2-blpyridlne 

J00.S, A^-o,24.ego,4.5.^^ 

Uloride was stirred a, 60«C tor 24 houn, The -re f»7^^ u ^7 poured lnl0 w8te r. An inso.uble manor 
amMure o, methylene chloride and methanol flO:1).«*«M" *«^^ W ^ P |a WBS a)rtracted with a 

n-hexan7gave palo brown crystals having the melting point o, trom 96 ,o 97»C. 

NMR spectrum 8 (CDCyppm: 7.61<1H.d.J=5 5Hz).8.07(1H.d.J=5.5H2) 

IR spectrum v (KBOcrrr 1 : 1540.1368 

Mass spectrum m/2 : 246.250,252(M*,9:6:1) 

l0088] lnaccor „an«w»h»em^^^^ 



18 
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Reference 




PhystoaJ properties 


example 




(RecrystaJDretjon solvent) 




a 


pale brown oryataJa 


27 




NMR spectrum 6* (CDCt,)ppm:7 .87(1 H,dd,*r=9 ,2. 




5Hz).8.06<1H.d,J=9Hz).8.24(1 H.d,J=2.5Hz) 




CI 


Biuml oryiuui 


28 




NUR ineetrum A ( DliSrV-<L)f»nm*? A9f3l4 07 7 

8(1H.dd.J=8^HzX736(1H,d,J=2Hz).8J>5(1H.d.J= 






vnzj 






pale brown crystals 


29 




NUR spectrum 0 lCDCyppm:4.Qu3H.a J.7.42U H 

<4 I — "j cu— ^ i ctfi u jj t— o o ru ,\ i od/i li _i i— a 

v a»«F : ZAnzJ»/.a5\ 1 n,od,*J=fl XblxU, / .9 Si 1 HJ, J^B 






Hz) 






yellow orystaJs Oso-PrOH) 




CI 


«b« to^^r 


30 


oic 


elemental snatyete tor i^rtjU^r^U} 






Found C. 38.37; H» 1J02; M, 17.25 






naln hmam nlatn ■ in 1 Iji. u mt Lit J 






mp.84-B4.5"C 


31 




BamentaJ anaiyele for (V^CU^O, 






CaJod. * C. 43.75; H. 3-28; N, 11-34 
Found * C. 43.77; K 3J02; N. 11.44 






pole ye How plates (n-Hexane) 






mp.94^-553lC 


32 


Qamanta) analysis for C 1 H t Cl t N l 0 l 






CaJod. 1: C. 41-23; H, 2j59; N, 12JJ2 
Found 1: C. 41.12; H, 2.84; K 12.01 



Reference example 33 
2^h!ofO-3-nltro-442-(N-triphenytmet^ 

[00871 To a solution of 22 6 g of 2,4-dtehloro-3-nltroqulnollne and 1 3.0 ml of triethyiamlne In 60 ml of N.N-dimethyt- 
formamide, a solution of 23.0 g of 4-(2-aminoethyl)-N-triphenylmethylpiperidIne In 40 ml of N.N-dlmethylformamide 
was added dropwise with stirring under ice-cooling. The mixture was stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. Recrystalllzatlon from a mixture of 
N,N-dimethylformamkie and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231 *C (de- 
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composition). 





Elemental analysis for C35H33CIN4O2 




Calculated % 


C, 72.B4; 


H, 5.76; 


N, 9.71 


5 


Found % 


C, 72.64; 


H, 5.80; 


N, 9.82 



l0 088] In accordance w«h thamethodot Reference example 33, thecompounds of Reference examples 34 through 
60 were obtained. 



R — (CHjt)^ 



•toX 



20 



25 



30 



35 



40 



45 



30 



53 
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Reference 
example 


B 


R» 


m 


Physical properties 
(ReorystaJllzation solvent) 


34 


CJ 




2 


yellow crystsJs(CH J Cl 1 -i«o-Pr t O) 
mp,1 963-1 99^C (decomposition) 
Elemental analysis for C^H^O^O, 
CaJcd.* C. 68.74; H, 5.27; N, 9.16 
Found fcC. 98.47: H, 5.31: N, 9.18 


35 


H 


k^k 


1 


yellow crystsis(MeOrf-THF) 
mp,214.5-225t; ( decomposition) 
Elements] analysis for C^H^QN^O, 
Calcd.fc C. 7232; H, 535; M, 9.85 
Found 7234; H, 5.62; K 932 


38 


H 


kxk 


3 


yellow oryatalsCMeOrHso-PrjO) 
mp,1 763-1 83^2 (decomposition) 
Elemental snetysis for C^B^Cl^O, 
CatedJfc C, 73.14; H. 537; N. 9.48 
Found X: C v 7333; H. 6.04; N, 936 


37 


H 




2 


yellow orystaJsOleOH) 
mp,1283-1293*C 

Elemental snsiysis for C x3 H m C1N 4 O j 
CaJcd3: C. 6531; H. 5.93; H. 13.19 
Found %: C, 64.96; H. 8.03: M. 13.27 


38 


H 




0 


yellow crystsJsOtaOEt) 
mp.199-202*tJ (decomposition) 
Elemental snsiysis for C„rl 0 CIH«O 4 
CaJcd3: C. 56.06: H. 5.70; N, 13.77 
Found* C, 5634; H, 5.69; N. 13.77 
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Reference 
example 


B 


W 


Physical properties 
(Rftcrystallization solvent) 


o9 


C| 


CH 


yellow crystaJs(MeOH) 
mp,1893-1903'fc 

Elemental analysis for C^H^C^O* 
CalcdJk C, 53.74; H. 533; N, 1134 
Found* C. 53.61; H. 535; N, 11.67 




Me 


CH 


yellowish orange crystals (MeOH) 
mp,185-188 < fc 

Elemental analysis for C^riaClN^ 
Calcd.* C. 5838; H. 631; N. 12.48 
Found* C. 58.72; K 8.60; N. 1239 


41 


MoO 


CH 


yellowish orange crystals (MeOH) 
mp.1 833-1843^ 

Elemental analysis for CbHsCI^Oq 
Calcd.%: C. 5633; H. 8.29; M, 1235 
Found* C. 56.90; H, 634; M. 1235 


42 


H 


N 


yellow crystals(AcOEt-Et I 0) 
mp.1573-161°C 

Elemental analysis for C X0 H» c,M i°« 
Calcd3: C, 55.11; H. Ml; N f 1637 
Found%: C, 55.18; H. 6.10; N, 1536 
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Reference 
example 


Ft" 




Physical properties 
(Reorywtallization solvent) 


5 








yellow crystals(AcOEtHso-Pr,0) 




43 


CI 




mp,133~134°C 

Elemental analysis lor C^H^CIN^ 


10 




Caled.*: C, 57.99; H, 8.26; N, 12.88 
Found* C, 57.99; H, 6.34; N, 12J5 










yellow orystals(EtOH) 


15 


44 


Me 


"Ok 


mp ( 138-13B.5°C 

Elemental analysis for C^H^O* 






CalcdJ.: C, 63.75; H. 7 JO; N. 13.52 


20 








Founds C, 63.70; H. 7.49; N. 13.44 










yellow needles CAcOEt-n-Heptane) 


25 


45 


CI 


■ a 

Boc 


mp.148.5-149"C 

Elemental analysis for C^CIN^ 
Calcd.%: C. 57.99; H. 8.26; N. 12.88 
Found* C. 58.04; H. 8.27: N. 12.87 


30 








yellow ©rystalsGso-PrjO) 










1^/121-122.5*0 


35 


46 


CI 


Elemental analysis for C^H^CIN^ 
r».i~«i c>r. S7 9fl* H 6.26: N. 1 2.88 
Founds C. 58.04; H, 6.32; N, 12.82 










yellow prisms <MeOH-iso-Pr t 0) 


40 


47 


Ct 




mp.155-157 - C 

Elemental analysis for C^HaCIN, 0 4 


45 




CalcdJfc C, 55.11; H, 6J01; M, 16.07 
Found*: C, 54.92; H, 5.89; M. 18.00 
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Reference 
example 


R 2 


R* 


Physical props roes 
(Reory^aJfization solvent) 


5 








yellow crystals (MeOH) 


10 


48 


CI 




mp»179.5-177.5 a C 

Elemental analysis for C^H^CI^O, 
Caico.%: C, 54.98; M, 0.//. n, ia-o* 
Found*: C, 54.85; H, 5.76; M, 12.88 










yellow needles (AcOEtH*o-Pr 2 0) 


13 


49 


CI 




mp r 15O-t50^t 

Elemental analysis for C^H^CINeO* 








Calcd.%: C t 56.08; H, 6.27; N, 15.57 


20 








Found*; C. 55.92; H. 6.19; H, 15.59 










yellow crystals (AoOEt) 


23 


50 


Me 




mp.151-151J5°C 

BementaJ analysis for C a H, 1 N s 0 4 








CalcdJt: C, 61.52; H. 7.27; M, 18-31 
Found*: C. 81.33; H, 7.14; H, 18.29 


30 








yeOow fine needles (AcOEtriso-Pr 2 0) 
mp,11 9.5-1 23t 


33 


51 


CI 




Elemental analysis for C 11 H, 1 dM 4 0 4 • 
1/4H»0 

CaJcdJfc C, 54.41; H, 5.45; N, 14.10 
Found*: C. 54.80; H, 5.45; N. 14.19 



40 

R 3 — (CHJ m N^nn 




30 
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Reference 
example 




m 


Physical properties 
(Recrystallizetion solvent) 










yellow prisms (AoOEt-n-Heptane) 




52 


XX 


2 


mp,121-123t 

Elemental analysis for C u H„C|N 4 0j 


10 






Calcd.%: C, 54.78; H. 5.40; N, 15.97 
Found* C. 54.70; H, 5.51; N. 15J3 










yellow orystals (MeOH) 


15. 


53 




2 


mpJ23-124 l C 

Elemental analysis for C, 9 H o Clr4 4 0 9 








Calcd.%: C, 5350; H, 5J>9; M. 18.64 


20 








Found* C. 53.44; K 4.94; N. 16.60 










yellowish brown orystals (MeOH) 


25 


54 




3 


mp,183-184*C 

Elemental analysis for C 1a H 1t CJN 4 0, 








Cdcd.* C. 54.78; H, 5.46; N, 15.97 
Found* C. 54.79; H. 5.36; N. 15J5 


30 








yellowish brown orystala (MeOH) 






cx 




mp.l 45-148*0 




55 


2 


Elemental analysis for C, 0 H, 9 CIN 4 O 2 


33 






CalcdJL- C, 57.40; H, 5.72; N. 16.73 
Found* C, 57.23; H, 5.75; N. 18.74 










yellow orystals Gso-Pr a 0) 


40 








mp,1023-103X 




56 


2 


Elemental analysis for 0, 5 H 17 CiN 4 O a 
Catcd* C, 58.18; H. 5.34; N, 17.47 


45 








Found* C, 58.14; H, 5.37; N. 17.41 



50 
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Reference 
example 




Physical properties 
(Recrystallizstion solvent) 


57 




yellow prisms Oso-PrjO^n-Heptane) 
mp,96~~98^C 

Elemental analysis for C^H^CIN^ 
Calcd.* C, 57.07; H. 5.99; K 13.31 
Found* C, 57J>4; H, 5.92; M, 13.26 

Specific rotetion 

[fill, 10 : -97.3* (c=0.1.DMSO) 


58 


i_ oiC 


pale yellow crystals (MeOH) 
mpJ35-135^C 

Elemental analysis for C l1 H„aK l 0 4 
CaJcdJfc C, 57.48; H. 7.12: M, 12.76 
Found* C. 5743; H. 7.15; M. 12.74 


59 


oiC 


red liquid 

HUH speotrumd(DMSO-d t )ppm^.98(2H,q.J 
=1 2.5Hz).1 .20-1 .30(1 H,m). 1 .41 (9H,s),1 -59(2H, 
o\J=12.5H2> f 2.04(2H r quin.J=8Hz)^.60-2.72(4 
rim)^.79(2H.tJ=8Hz)^J3(2H,tJ=«Hz) r 3^1(2 
H^.J=6.5H2).3.89(2H.d.J=12^Hz).6^2(1H.U 
=6.5Hz) 

IR spectnim vfllq.) cm":! 688.1526.1368 


90 


o6C 


orance crystals Oae-PrOH) 
mp,148^-150°C 

Bomental analysis for C^HaCIN^S 
CeJcdJfc C, 51.75; H. 5.71; N, 12.71 
Found*: C, 51.84; H. 5.80; N. 12.89 



Reference exemple 61 
3-Amlno-2^loro^[2-(N-1rlph^ 

100891 To a solution of 6.56g of nickel chloride hexahydrate end 223 ml of methanol in 100 ^ ^WrtqrMMi. 
2TJ ots^urXohydridewas added portlonwise under tee^ooHng, and then a suspension MJgW 
, , JTn triDhenvlmethvl-4-plperldyl)ethylamlno)quinollne In 300 ml of tetrahydrofumn was added to the mixture^ 

iM^rrtemMrature for 1 hour The reaction mixture was added with 50 ml of water and an Insoluble matter was filtered 
St^SZE e* IZi fJLttd The residue was added whh water and extracted with ethyl acetate. The 
ex^wTJ^ 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dllsopropyl ether, and the solid was washed 
successively with Isopropanol and dllsopropyl ether to give 20.1 g of pale green crystals. Recrystalllzatlon from feo- 
propanoi gave pale green crystals having the melting point of from 116 to 121*C. 



Elemental analysis for C^H^CI^ 


Calculated % 
Found % 


C, 76.83; 
C, 76.74; 


H, 6.45; 
H, 6.54; 


N ( 10 24 
N.10 17 



[0090] In accordance with the method of Reference example 61 , the compounds of Reference examples 62 through 
88 were obtained. 
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Reference 
example 



62 CI 



Ph,CN 



a 



Physic*! properties 
(Recrystaffizatlon solvent) 



coJorieas crystals (EtOH) 
mp,197~1985 < C 
2 | Elemental anaiyeia for CbHmCIjN* 
CalcdJl: C, 72.28; H. 5.89; M. 9.53 
Found*: C. 72.45; H» 8.17; N. 9.34 



83 



Ph,CN 



a 



64 



65 



XX 



brown liquid 

NMR apectrum & (DMSO-d»)ppm:1 .20-1 .45(3Hjn),1 
.49(2H.q.J=1 1 -5Hz),1 .72(2H.d. J=1 1 5Hz)^.1«(2H,t.J 
1 | =7Hz).4J9(2H.s).5.09(1H l t,J=7Hz),7.14(3H,t^75H 
z)J^7<6H4.J=75H2)J.3^7.45(8am).7.66(1H4^=8 
Hz).7.99(1H.d.J=artz) 
IR spectrum vO*-) onr 1 :3356.3056 



ooloriesa crystaia 0so-Pr,O) 
mp.t46-158*C 
3 | Elemental analyaia lor C„Hi7 C,N * 
CalcdJl: C. 77J05; H. 8.85; N, 8.98 
Found*: C. 76.83; H, 8.81; N. 9.97 



brown liquid 

NMR .peotrum d (CDCI^m:1.2O-1.5(K3H,m),1.0O( 
2Kd.J=7.5Hz)J.66(2H.d.J=1 1Hz),1.94(2H r t^=11Hz) 
2.88(2H r d^UHi) f 3^7(2H,q,J=7.5Hx),3.4S<2H f a).3.7 
9(1HX^7^Hd.4i)6(Zabra).7iO-7.35(5H^).7.45(1 
H,td.J^J^Hz)J.46(1H.td^WH2).7.74(1H > dd^= 
8,1.5Hz) ,7JB9(1 H.dd.J=8,1 5Hz) 
JR apectrum vOmJ an* 23*0 
Maes aoeotnim m/z:394^960O^) 



BocN 
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Reference 
example 


B 


W 


m 


Physical properties 
(RocrystaJfization solvent) 


50 


H 


CH 


0 


odorless orysUls (Ao0EtHs©-Pr,O) 
mp.167-187.5*C 

Elemental analysis for C 1i H 19 CIN 4 0 2 
Caiod.%: C, 60.55; H, 6.69; N, 14.87 
Found*: C. 80.47; H. 6.83; N. 14.81 


67 


CI 


CH 


2 


odorless crystal* G*o-Pr x O) 
mp,154-155.5*C 

Elemental anaiysis for C T1 H a Cl 1 N 4 0» 
Cslod.*; C. 57.40; ri 6.42; N, 12.75 
Found%: C, 57*1; H, 6*7; N. 12.89 


68 


Ma 


CH 


2 


colorless oryatala G*o-Pr,0) 
mp,129-129.5X 

Elemental analysts for C a H n CJN 4 0 1 
Calod.*: C, 83J07; ri 7.48; N, 13.37 
Found* C, 63*2; H, 736; N t 13*3 


69 


UeO 


CH 


2 


odorless orystsJs 0*o-Pr,O) 
rop.140*-14l1C 

Elemental analysis for C^H^dr^O, 
CalcdJt: C, 60.75; H. 7.18; H. 12.88 
Found* C, 60.81; K 7.17; N, 12*1 


70 


H 


N 


2 


brown liquid 

HUH spectnim d (CDCI^ppm: 1.1 4(2H.qd,J= 12,311^.1. 40- 

1.48(11H.m),1.50-1.70(5Hjn) f 2.67(2atJ=12H2),3.40(2H.t. 

J=7.5Hz).4.07<3H,bre),7.39(1 H,dd,J=8*.4 *H*)*.29<1 H,dd 

,J=8 JS XHz),t.B 1 (1 H,od.J=45.2Hz) 

IR spectrum POIqJ cnT , *344,2828,1694 

Mass speotrum m/c4Q5.4070r,3:1) 




29 



EP1 104 764 A1 



I 


■ — r 

Reference 
sxamplo 






Physical properties 
(RecrystaBizstion solvent) 


5 








colorieas crystals (AcOEt-iso-Pr 2 0) 




71 


CI 


BocN X ~ Ns | 


mo 115 5-116% 

Bamental analysis for 0,^01^0, 


10 




CalodJfc C. 62J9; H. 7.22; N, 13.84 
Found*: C 61 99: H. 7.28; H, 13.73 










odorless orystals Oso-Pr,0) 


15 


72 


Me 




mn 13? 5—134 5% 

Elemental analysis for C a H u N 4 0 x 






Cated.* C. 68.72; H, 8.39; N, 14.57 


20 








Found*: C. 68.55: HI 8.05; N, 14.48 








coloHeaa prisms 
(lso-Pr x O-rr-Heptane) 


23 


73 


CI 


a 


^,108-110% 

Elemental analysie for C 11 K M C)M 4 0 x 








rjcii. c 62-29; H. 7.22; M. 13.84 
Found*: G. 62.18: H. 7.42: M 13.81 


30 








COiOnsSS orysiam vatrntv/ 


33 


74 


CI 


O, 


Elemental analysis for C X1 H 1 ,CIN 4 0 2 
CaJcd.*: C. 6X29; H. 7.22; N. 13.84 
Found*: C, 82.11; H, 7.35; N, 13.79 










colorless prisms (AcOEtHso-Pr 2 0) 


40 


75 


CI 




mp,1 28-1 28.5% 

Bementai analysis for C^CIM.O, 






Calcd.*: C, 59.18; H. 6.95; N, 17.25 


43 








Found* C. 59.16; a 8.84; N, 17.15 
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Reference 
example 


R* 


R 3 


Physical properties 
(RecrystafKzstion solvent) 


76 


CI 




ireen liquid 

NMR spectrum <J (CDCI^prn:! .47(9H,s),1 .78( 
2H.q.J=6Hz),2.69(1 H.brsU -99(1 H ,brs).3.30-3. 
40(1 H,m),3.50-3 r 55(1 H,m),3.55-3.70(2H,m),3.7 
5-4.05(3H r m) t 4J7(2H4>rs) r 7.4O-7.50eHM7.8 
0(1 H.d. J=75Hz) J J0(1H.d.J=73Hz) 
IR spectrum fQlq.) cm"' :3358, 1696 
Mass spectrum m/z:406.408(M+,3:1) 


77 


CI 


Us 


brown liquid 

NMR spectrum <J(CDCI*)ppm:1 .40-1 .55(2H,m) 

,1.46(9H,s).2I»-2J05ttH,m),2.1 5-2J5(2rim)Z 

46X2H.t^5^H2)^B0~2J0(2H.m).3.35aH ? t,^ 

5^H2>.3.53(1Hbrs).4J4(1H*rsX4.48(1H ( brs) r 7 

.40-750(2H^n).7J5-7^0(2rim) 

CR spectrum V OlqJ cm' 1 3356,1694 

Mess spectrum m/z:41 9,421 (M\3:1) 


78 


Me 




green liquid 

NMR spectrum d (CDCU)ppm:1 .40- 1.60(2*im) 
.1.46(9H.s)^00-2.10(2H^n)^10-2J5(2H,m)^ 
48(2H.tJ=5.5H2)^.64(3H^.B5^2^0(2H,m) r 3 
^5(2HxJ=55Hr)^.54(1HJ>rsX4.13(2HJ)ni).4.4 
9(1 H J>rs) ,7.39(1 H,t, J=85Hz).7 .44(1 H.t, J=8-5H 
i)J .89(1 H.d,J=*.5rte),7.91(1 H,d, J=8.5Hz) 
IR spectrum V()iqJ cm , :3352.1704 
Mess spectrum m/z£99(M*) 



R 3 — (CH 2 ) m ^ 4H 
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Reference 
axampto 




m 


Phvsic*) DroDerbes 
(Recrystallization solvent) 


5 








colorless plates (AoOEt-iso-P^O) 
mp.l 04-105^ 






BOG 




Bementai analysis for Ojoniyv/ir^wj 




79 


2 


Catod.* C, 81.45; H, 8.96; N, 14.33 
Found* C. 61.4$; H, 6.81; M. 14.35 


10 








Specific rotation 

lain" : -20.9* (o=0J. DMSO) 










coloriass crystals Gso-Pr t O) 


13 


80 




2 


mp.96.5-99"C 

Elemental analysis for C^HoCU^O, 
Calcd.%: C. 5858; H, 6.39; N, 15.44 
Found* C, 59.30; ft, 6.87: H 15.30 


20 


81 




2 


ooloriaas orystala (AoOEt) 
^,126-128*0 

a? a ■ #%llv8 /*> 

BementaJ anaiyais for C 1f H I1 dN 4 0 
CalcdJfc C. 5930; H, 6.60; M, 17.46 
Found*: C. 59.71; H. 6*7; H. 17.32 


& 
30 


82 


a 


2 


yellowieh brown liquid 

NMR spectrum d (CDCt^ppm^49(2H,t^5Hz)^50 
-2.60X4H,m) i 3.30-3.40aHjn).3.75-335<4H^i).4J8<1 
HJ>rs).450(2H.brs)J.44(1H.td.J=85.1Hz),7.48(1H,td 
.J=8.5.1 Hz) J.88(1 H/id.J=8j5.1Hz).7.91 (1H.dd,J=8.5. 










1Hz) 

IH spectrum vOkU cnf , :3348 


35 
40 


83 


a 


3 


yaUowtah brown liquid 

NMR spectrum 6 (CDCI^pmil J9<2H*uin.J=6Hx),2 
.4^2.60(4H^)^.83<2H,t,J=6Hz)^J0aKt.J=«Hz)3. 
78(4H.t.J=4.5Hz).450(3H>raX7.44(1H.td^=7.5.1Hz) 
.7.47(1H,td,J=75.1Hz)JA3(1H^d.J=7.5.1Hz).7.90(1 

H,dd.J=7.5,1Hz) 

IR spectrum l><8q.) cnC , :3344 

limss spectrum m/z^20.322Or. 3:1) 



45 



55 
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Reference 
example 




Physical properties 


84 


a 


greenish brown liquid 

NUR spectrum d (CDCIJppmrl. 45-1. 60C2H,jr).1. 60- 1.70 

(4H t mU.35-2.60(4H^i)Z39(2H.tJ=5Hz)^.37(2H,tJ=5H 

2),4J1(1Hi>ni) r 4.67(2H I br3) > 7.44(1HMJ=7,1H2) i 7.47(m 

td^=7.1Hz).7J7(1H.dd.J=7.1Hr).7^4(1H^d»J=7JHr) 

VR spectrum vQiqO cnf 1 :3432.3340 

Maes spectrum m/z£04.306(M*.3:1) 


85 


0- 


dark brown liquid 

NMR spectrum d (CDC0ppm:1 JO-1 .90(4H jn)&5HZHX 

J=53H2)^.60-2.70(4M t mX3.40(2KU==55H2}.4J27(3HJ>ra 

),7.43(1H,td f J=7J5 f 2H2)J.46(1H i td.»l=7^^H2).7.87(1H.dd, 

J=73J2Hz)J*3(1H,M,**=7.5,2rte) 

IR spectrum vOiqJ cnf , :3436,3348 

Mass spectrum m/z390,292(M\3:1) 
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Reference 
example 




Physical properties 
(RecrystalHzation solvent) 


86 


BecN'^ 

ox 


colorless crystals (iso-Pr 2 0) 

Elemental analysis for C^H^dN^O, 
CalcdJl: C, 61.67; H, 8.13; N, 13.70 
Found%: C, 61-52; H, 8.29; N, 13.65 


87 




colorless crystals 

(CICH,CH,CHso-Pr x O) 

mp.141.S-1425*C 

Elemental analysis for C^CIN^O, 
Calcd.X: C, 60.82: H. 7.91; N, 14.19 
Found*: C, 60.63; H. 7.60; N, 14.03 


88 




ajay crystal* (AoOEt) 
mp,166-169 a C 

Elemental analysis for C^HnCll^OjS 
Calcd.%: C, 55.53; H. 6.62: N. 13.63 
Found* C, 55.54; H, 6.87; H, 13.63 



Example 1 

4-Chloro-1-t2-{N-triphenylmethyl-4-plperidyl)ethyQ-1H-lmlda2o{4,5-chquinoli n e 

t0091l A solution of 1 9 9 g of 3. a mlno-2<hloro^-[2-(N4rlphenylmethyM-plpertoV0-ethylamlnoJqulnollna, 24.1 1 ml of 
ethyl orthoformate and 0.68 g of p-toluenesulfonlc acid monohydrata In 200 ml of toluane was refluxed for 6 hou^ 
Atte coo«r g Te pradpitatad cryata.8 were collected by filtration, and washed with dlisopropy. etherto grve 16 4 g of 
cTriess Sttls! Recrystalllzatlon from a mixture of methanol and tetrahydroturan gave colorless crystate having the 
melting point of from 229 to 234.5»C (decomposition). 



Elemental analysis for C3 e H 33 CIN 4 


Calculated % 
Found % 


C, 77.61; 
C r 77.50; 


H, 5.97; 
H, 5.98; 


N, 10.06 
N, 9-95 



Example 2 

4.Chloro-2-tritluoromemyM12-(^ 

T00921 To a solution of 2.50 g of 3-amlno-2«hloro^[2-(N-tripher^^ 
mloftnethylemineineom^ 

tetrahvdroturen was added dropwise under ice-coollng. and the mixture was stirred at room temperature for 2 hours. 
The Xen"™eact to n mixture was evaporated, and the residua was added with water and saturated aqueous 
IlmSrog ncarbone.eso.u 0 on.ande«mctedw» W 

and satumte/brine and dried, and then the solvent was evaporated. A solution of 3.03 g of the resutt.ng pale ye ow 
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the solvent was evaporated, and the residue was added with methanol and acetone. The precipitated crystals were 
collected by filtration to give 1 79 g of colorless crystals. 

brs) 4 75(2rU J=8.5Hz).7.1 7(3H,U=BHz).7.30(6H,t>8Hz),7.41 (6H,brs),7.84(1 H,td,J=7.5.2Hz),7 87(1 H,td, 
J=7.5.2Hz) ( B.16(lH.dd ( J=7.5 r 2H2),8.34(1H.dd.J=7,5,2Hz) 



Example 3 

tert-Butyl 4-[2-(4-methyi-2 ^henyl-1H^imldazo[4 ( 5^}qulnolln-1-y1)ethyl]-1-plperidInecarboxy1ate 
[00931 A solution of 0.65 g of tert-butyl 4-[2^(3-amino-2Hrnetrtylqulnol!n-4-y^ 

0 29 g of benzaldehyde and 0.08 g of 2,3-dlchloro-5,6-dlcyano-1 ,4-benzoqulnone In 5 ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successive* with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brine, and dried, and the solvent was evaporated to give a reddish brown 
liquid The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1:1) as 
an eluting solvent, and washed with diisopropyi ether to give 0.65 g of a colorless solid. Recrystalttzation from diisopropyl 
ether gave colorless crystals having the melting point of from 146 to 1465*C. 



Elemental analysis for C^H M U 4 0 2 


Calculated % 
Found % 


C, 74.01; 
C, 73.95; 


H.7 28; 
H.7.54; 


N, 11.91 
N, 11.84 



[0094] In accordance with the methods of Examples 1 through 3, the compounds of Examples 4 through 72 were 
obtained. 




Example 


R 1 


B 


m 


Physical properties (Recrystalllzation solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp,232-239*C (decomposition) 
Elemental analysis for C^H^CIls^ 
Calcd.%: C, 77.40; H, 5.75; N, 10.32 
Found%: C. 77.35; H, 5.79; N, 10.19 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
mp,185-168"C (decomposition) 
Elemental analysis for C^H^CHs^ 
Calcd.%: C. 79.53; H, 5.70; N, 9.05 
Found%: G, 79.29; H. 5.74; N, 9.05 


6 


H 


CI 


2 


colorless crystals (MeOH) 
mp,268-268*C (decomposition) 
Elemental analysis for C^H^C^NU 
Cated.%: C, 73.09; H, 5.45; N, 9.47 
Found%: C, 73.15; H. 5.54; N, 9.41 
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(continued) 



Example 


R 1 


B 


m 


Physical properties (Recrystaiiization soivemj 


7 


Ph 


H 


2 


pale yellow crystals (CHgCfe-BOH) 
mp,246.5-249'C 

Elemental analysis for C^HarClls^ 
Calcd.%: C, 79.66; H, 5.89; N, 8.85 
Found%: C, 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp,227.5-231 # C (decomposition) 
Elemental analysis for C43H39CIIVI/4H2O 
Calcd.%: C, 79.24; H, 6.11; N, 8.60 
Found%: C, 7956; H, 6.09; N, 8.55 



<CHj) n 




Ph 



Ph 



Ph 



CI 



Me 



Bn 



Boc 



Boc 



2 



Boc 



Boc 



Physical properties (Recrystaiiization solvent) 



colorless crystals (AcOEt) mp,1 24.5-1 25'C Elemental analysis for 
C 24 H23ClN 4 Calcd.%: C. 71 .19; H. 6.22; N, 13.84 Found%: C, 71 .22; H, 
5.97; N, 13.79 



colorless crystals (AcOEt-MeOH) mp,250-255'C (decomposition) 
Elemental analysts lor C n H z fi\H 4 0 2 Calcd.%: C, 67.45; H, 5.88; N, 1 2.10 
Found%: C, 67.42; H, 5.8B; N, 12.02 



colorless crystals (AcOEt) mp,188-1B9*C Elemental anaryslsfor 
C^CIN^ Calcd.%: C, 63.68; H, 6.56; N, 1350 Found%: C, 63.45, 
H, 6.60: N, 13.40 



colorless crystals (AcOEt) mp,192-193-C Elemental analysis for 
C^HttCI^Oa Calcd.%: C, 64.00; H, 5.75; N, 10.66 Found%: C, 64.04, 
H, 5.59; N, 10.61 



colorless crystals (AcOEt) mp,1 82.5-1 B3.5-C Elemental analysis tor 
C^CIN^ Cated.%: C, 88.97; H, 6.59; N, 11 .09 Found%: C, 68.91 , 
H, 6.41; N, 11.06 , 
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Example 


B 


id 


lit 


Physical properties 
(Re crystallization solvent) 


5 










colorless crystals (AoOEt) 




14 


MbO 


Boa Cl 


CH 


mp,1B85-189.5TC 

Elemental analysts for C^Cl^O, 


10 








Calod.* C. 66.83; H. 658; N, 10.75 
Found* C, 68.70; H. 8.42; N. 10.70 












colorless crystals OleOH) 


15 


15 


H 




H 


mp,2255-227.5*C(decompo*ftion) 
Elemental analysis for C^H^CtHjO, 










CaJod.1: C, 6651; H, 8.16; N, 14.23 


20 










Found*: C, 6535; H, 6.21; N, 1451 










colorless crystaJc(AeOEt-n-Hsptane) 


25 


16 


H 




CH 


mp,159-161*C 

□omental enalyaia for C a H t iCIN 4 O t 
CslcdJL C. 68.48; H, 656; N. 11.41 
Found*: C. 68 .38; K 657; N, 11-37 












colorless crystals (AcOEt-tso-Pr x O) 


30 


17 


H 


a 

Boo 


CH 


mp,1543-156X 

Elemental analysis for C^CI^O, 










CeJed.* C. 68.48; H. 6.36; N. 11.41 


35 










Found*: C. 68.50; H. 6.15; N. 11.38 












coioHess crystals CAcOEt) 


40 


18 


H 


BoclC^s, 


CH 


mp,1 665-1 675*£ 

Elemental snalyats for C a H n CIM 4 0 3 
CaJodi: C. 88.48; H, 6.36; M. 11.41 
Found* C, 6850; H, 6.43; N. 1152 



45 



50 




37 



EP1 104 764 A1 











Physical propertiee 




Example 


ft* 


(RecrystelUzation solvent) 


5 








coloilesa fine neecflee(AcOEt) 










mp,ioDJr~18/.D v 




19 


CI 


Elemental analysis «or ujrynjovii^vrx 


10 




pfllrrfV C 85 91- H 6.15: N, 14.23 

r.».wM- r» AS 07- H fl 31* N 14.18 
round*: v*, oo.e/, *»» ».■»■• 










colorless crystala (MeOH) 


13 


20 


CI 




mp.1 95.5-1 96.5TJ 

Elemental analysis for C rr H 2f CiN 4 0 3 




n.i~.i r* AK7R-H 5 93: M. 11-36 


20 








rt it i«. u k oft* M 1138 
Found*: C. 65.73; H, Me. N, • ■-■»« 











colorless orystais (AcOEtriso-P^O) 


25 


21 


CI 




mp,1 91 5-192*0 

Elemental analysis for CaHnUNs^i 




CalcdJl: C. 68.46; H, 6.37; K 13.84 
Found*: C, 66.42; H. 6.33; N» 13.89 


30 








colorless crystals (AcOEtHso-Pr 2 0) 




22 


Me 




mp.164.5-165 < C 

Elemental anah/aia for C^H^O, 


33 




CalcdJk C, ?1.72; H. 7.26; N. 14.42 










Found* C. 71.40; H. 7J24; N. 14.28 



40 



43 




35 
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Example 






m 


Physical propertiaa 
(Re crystallization solvent) 


5 










colorless crystals (AcOEt-tso-Pr 2 0) 








HO 




mp,185-188t; 




23 


Ph 


2 


Elemental analysis for CaHaClh^O, 


10 








Calod.%: C, 66.88; H, 5.61; N, 12.48 
Found* C. 86.59; H f 5.63; N, 12.45 












oolorieaa orystala (iao-PrOH) 


13 






"XX 




mp^ie^not 




24 


Ph 


2 


Elemental analysis for C^H^CI^C) 










CalcdJl: C. 07.89; H. 5.70; N. 13.77 


20 










Found* C. 67.62; H. 5.71; N. 13.63 












pale yellowish brown crystals (AcOEt) 












mp.182-183% 


23 


25 


Ph 


On. 


2 


Elemental analysis for 
CaHnCIM.O-I^O 
Calcd.%: C. 66.49; H, 5.45; N, 14.10 


30 










Found*: C. 66.28; H„ 5.50; M, 14.03 












psle brown crystals (AcOEt) 








Us 




inp,130.5-131.5 fl £ 


33 


26 


H 


3 


Elemental analysis for C|7H t0 CIN«O 
Cried* C. 01.72; H, 5.79; M. 18.94 
Found* G. 01.72; H. 5.76; M, 16.90 


40 










pale brown crystaJs (MeOH) 








Qx 




mp,183.5-184.5*C 




27 


Ph 


3 


Elemental analysis for CHnClH+O 


43 








Calod.* C, 67.89; H, 5.70; H, 13.77 
Found* C. 07.91; M. 5.66; N, 13.80 



30 



53 
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Example 




p3 
IV 


fit 


Physical properties 
(Recrystsllization solvent) 


5 










pale brown crystal* (fcc-P^O) 








0 




mp.105-105.5t 


10 


28 


H 


2 


Elemental analysis for C 17 H| I C)N 4 
CalodJl: C, 64.88; H, 8.08; M, 17.80 
Found%: C. 64.83; H, 8.1 1 ; N, 17.72 












pale brown crystals (MeOH) 


15 






o 








29 


Ph 


2 


Elemental analysis for C^H^CIM* 










CaicdJ: C, 70.67; H f 5.93; N, 1433 


20 










Found*: C, 70.44; H. 5.98; N, 14.29 












brown crystals 












NMR spectrum 5 (CDCJ>)ppm:1.BD/-1.90(4H,m 


25 


30 


H 




2 


)^58-2.76(4H.m).3.14-3J2(2H.m).4.78-4^1(2 
H.m) r 7.88(1H,t,J=6^Hz)J.72(1H,tJ=8^Hz)3.1 
3(1H^).6\22(2H.d,J=65Hz) 


30 










Mass speotrum m/z300,3O2(M\3:1) 












pale brown crystals (MeOH) 












mp.191-192 c C 


35 


31 


Ph 


2 


Elemental analysis for C a H li aN 4 










Calcd.*: C, 70.11; H, 5.62; K 14.87 
Found*: C. 70.00; H, 5.65; M, 14.86 



40 



45 



30 
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Example 




Physical properties 
(RecrystaJUzation solvent) 


32 




colorless amorphous solid 

NMR spectrum A (DMSO-d,)pprit0.99(3H4>rsXl. 

32(3HJbrsXl.08(2H4>rsU.13(1H,hr») P 2.49(9H > sX4 

.82-4.72(2H.m)J.60-7.87(3H r m).7.74-7.82(4H.m) 

f 8.13(1H t dd,»W.1^Hz)3.42(1HAJ=8Hz) 

IR spectmm V (KBrtcm^rlBSO 

Mass spectrum m/z:478.478CM*,3:1) 

Specific rotation 

UfV»: -80A* (ofO.1. DMSO) 


33 


ccC 


colorless crystals (AcOEt) 
mp,21 5-218*C (decomposition) 
Qemental enarysia for C^H»CIN 4 0, 
CalcdJ: C. 87.03; H. 7.13; N. 11.32 
Found* C. 87.70; H, 7.17; N, 11-23 


34 




colorless crystals (MeOrHac-PrOH) 
mp,185-188 < t; 

Elemental anaiyaia for C^H^dN^O, 
CalcdJk C. 87 .42; H, oJi, N, l t.oo 
Found*: C. 87.31; H. 8.68; N. 11.57 


35 




brown crystala (AoOEt) 
mp f 189-200^ 

Elemental analysis tor C„K 0 CIN«O S S 
CalcdJ: C f 82.83; H. 5.88; N, IU7 
Found%: C. 82.74; H. 5.83; N, 11.18 



oX 



41 
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Example 


R 1 


Knystcai proper w« 
(Recrystallizstion solvent) 


3 j 


38 


1 

Ma 


pate brown crystal* Gso-PrOK) 

Elemental analysis for Cn^C^Oj 
CaJcd-%: C, 64.4U; rt, ui t w» i*we 
Found*: C. 84.39; H, 7.04; N. 12.95 


15 

20 


37 


n-Bu 


colorless crystals (AcOEHso-Pr,0) 
mp.159.5-160.5 , C 

BemenUl analysis for C n ri av ON«O z 
CaJcd-%: C. 8630; H. 7.49; NJU» 
Founcft: C, 66.18; H, 753; N, 1132 


25 


38 


a 


colorless orystals Oso-PrOH) 
mp.174-175«C 

Elemental analysis for 0^01^0, -1/4^0 
CeJod.%: C, 67JD5; H. 754; M, 11.17 
Found*: C, 67.08; H, 7.47; K 10.92 


30 
35 


39 


Bn 


colorless orystals <AcOEt-iso-Pr 2 0) 
mp.l 85-1 68.5*fc 

Elemental analysis for C^w 0 ** 4 * 0 * 
CalcdS: C. 68.37: H. 6.58; N, 
Found*: C. 68.83; H 8.7* N, 10.98 


40 
45 


40 




ooloHesa crystals (AoOEt) 

mp.219-220.5t(dooomposition) 

Elemental anstysia for CJfcCIMftOrl/^O 
CofciLS: C. 68.08; H. 6.47; N. 10.74 
Found* C. 68.25; H, 6.41: H, 10.68 


50 






55 






sJLnA;, 



42 
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Example 


R 1 


Physical properties 
(Recrystallizstion solvent) 


41 


xf 


colorless crystals (MeOH) 
mp,137-142*C 

Element*! analysis for C^H^CIrVVI/ar^O 
CalodJk C t 67.76; H. 6.67; M, 10.90 
Found*: C, 6732; H. 6.40; N, 10.02 


42 


ST 


odorless crystals (MeOH) 
mp r 1 533-1 57°0 

Elemental analysis for C^CJr^O, 
CaJodA C, 66.85; H. 6JJ8; N, 10.75 
Found*: C. 6634; H. 634; N. 10.78 


43 




ooloriess orystals (AcOEt) 
mp t 160-161*C 

Elemental analysis for <^H«CIFN 4 <V1/BH,0 
CaJod S: C, 65.78; H v 5.96; H. 10.98 
FoundS: C. 8537; H. 5.67; N. 1034 


44 


ox 


ooloriess fine needles 

(AcOEt-n-Heptane) 

mp,160-182% 

Elemental analysis for C xv H M CIFN 4 0 2 
Cated* C. 66.07; H, 534; N, 11.01 
Found* C, 66.10; H. 5.71; N> 1136 


45 


XX 


coteries* orystals (AcOEt iso Pr 2 0) 
mp,126-12S3'C 

Elemental analysis for C^H^CJR^Oj 
CaJedJfc C, 66.07; H, 5.94; H, 11.01 
FoundX: C, 6636; H, 5.76; N, 1131 
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Physical propertioe 




£x ample 




(Recrystallizatjon solvent) 


5 


46 




colorless crystals Gso-PrOH) 
mp.1 99-5-200*C 

Elemental analyaia for CaHnClF^^ 


10 






Calcd.* C. 59.74; H, 4.83; N, 9.95 
Found*: C, 59.61; H, 4.89; N. 9.90 








colorieea oryetaJa 0»o-PrOH) 


15 






mp,2ie.5~217.5 < fc 




47 




Elemental anaryeis for C^HjgCIF^O, 




CaJodJ: C, 57.B9; H, 451; N, 9.64 


20 






Found* C. 57 .88; H. 4.58; M» 9.62 








coloriesa cryatala (AoOEt) 






JO 


mp.1 99^-200 


25 


48 


Elemental analyaia for C^HmONbOj 
CalcdJl: C, 65.91; H, 6.15; M. 14.23 
Found* C, 65.77; H. 5.99; M. 14.25 


30 






coloriesa prisms 
(AoOEt-ir-Heptane) 


35 


49 


XJ 


mp,182-183°C 

Elemental analyaia for C T7 H 10 CIN 5 0 1 
f*m\~A *• c fl5^1* H 8 15: N. 14.23 
Found*. C, 65.95; H. 8.28; N, 14.24 


40 






colorleaa priama(AcOEt) 




50 


JO 


Elemental analyaia for C^HjoCINfOt 






Calcd.* C t 85.91; H. 6.15; M, 14JZ3 


45 






Found* C. 65.87; H, 6.20; N. 14.23 




EP 1 104 764 A1 





Example 




PhvirioaJ DroDartios 
(Recrystafllzation solvent) 


5 
10 


51 


XT 


colorless crystals (MeOH) 

Elemental analysis for C„H„CIN 4 0,S 
uveas, u, 04.DD, n. 0.19; N, 1U.43 
Found*: C. 6432; H. 6.45; M. 1037 


13 
20 


52 


XX' 


odorless crystals Gso-PrOH) 
rnp ,203-203 S°C 

Bsmental analysis for C B H S jCJF a N 4 0 I 
Calod.* C. 6231; K 5.41; H. 10.02 
Found* C, 62.24; H r 5.42; H, 9.90 


23 


53 


XT 


colorless crystals (AoOEt) 
mp22+-225 a C 

ElsmsnUl analysis for C^H^OH^ 
Cated* C, 7231; H. 6.22; H, 938 
Found*: C, 7232; ri 8J21; * 9.92 


30 
33 


54 


XT 


colorless orystals Gso-PrOH) 
mp,197-198lC 

Elemental analysis for C^H^CIf^Oj 
CaJodJfc C„ 70.03; H, 8.05: N. 9.61 
Found* 0, 6933; H, 636; N, 938 


40 
43 


55 


P 


colorless orystals AloOH) 
mp,1963-19riC 

Elemental analyaJs for O^H^CIN^ 
Calod.* C, 6433; H, 636; N, 11.65 
Found* C p 6433; H, 6.27; N, 11.69 




45 
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Example 






PKysioal properties 
(Recrystaffization solvent) 


56 


o 

r 


Me 


pale yellow crystals Gso-PrOH) 
mp,185.5-188\; 

Elemental enaJyvte for C, 7 HnN 4 0, 
CakdJfc C. 70.41; H, 7.00; N, 12,16 
Found*: C. 70.32; H. 7.19; H. 12.13 


57 
3f 


0 
r 


CI 


colorless crystals (MeOH) 
mp,1515-153'C 

Elemental analysis for C lf H tt dN 4 0 2 S 
Calcd* C, 62.83; H. 5.88; N. 11.27 
Found*: C. 82.77; H. 8.01; N, 11.24 


OB 




Me 


pale yeUow orystals Gso-PrOH) 
mp.181.5-182.5t; 

Bomental aneJysia for CzjHsN^S 
CslcdJk C, 68i)4: H, 6.77; N, 1 1.75 
Found*: C, 97.86; H. 6.99; N. 11.63 


59 




CI 


colorleaa orystals (AcOEt) 
1110,197-198^; 

Elemental analysis for CbH^CINsOjS 
ClcdJfc C. 60.29; H, 5.67; N, 14JM 
Found*: C, 59.98; H, 5.54; N, 13.84 


60 


p 


Me 


colorless crystals <AoOEt-iso-Pr 2 0) 
mp.1»1-193'C 

Elemental analysis for C^HjA^iS 
CalcdJfc C. 65.38; H, 6.54; N, 14.66 
Found*: C. 65.34; H t 6J53; N. 14.43 
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Exampla 


R' 


Physical properties 
(RecrystaJHzstion solvent) 


3 






Tjinllnimj anuunliAiiA ArtlfH 
yoilDw ■invf piivUB «**im 

MMR «MP»nim ft (CDCL \)Din: 
nun spocuuni w \ui/\nj/vi»m. 

1 DB-1 09(?Hm) 1 30-1 40(1H m) 140-1 45 ( 2Kjn) 








,1.44(»H^).1.82-1J0(2am)Z55-2.82(2H.m)4i»(3 


10 


$1 


H.»).4J»-4.10(2ain).4.e2(2H.t.J=7^Hz),7^7-7J0( 
2H m) 7 81(1HLJ=7Hz) 7 B7-7.71(3H,m).8.14(1H.d. 
j=7 s Hz) 8-24(1 H d^=7^Hz) 


13 






IRspeetrum v(KBr)cm~ , :1692 








Mass spectrum m/z:488(M*) 








colerisss crystals (AoOEt) 








mn 195-106% 


20 




YT 


Elemental anslysis for C^H^N^O, 
CalodJt: C. 62.14; K 5JZ1; H 
Found* C. 62D7; H. 5.25; M. M4 








pele ysDow crystals (AoOEt) 


23 


03 


XJ 


P1*m*fvt*l Miahmlm far r> U__M.fi- 

cieniaiifi ■iuyi'8 iw* 






Calnri l* C 7131H 7 05' H 1435 
Feund* C. 71J37; H, 7.14; M. 14.83 


30 






ooiorlees crystals {MeOrHso~Pr,0) 


33 


64 


xf 


ii» v 177.5-17B l C 

Elemental analysis for C^I^F^O, 
Celcd* C, 6630; H. 6.18; N, 10.40 
Found*: C. 66-86; H. 6.08; N, 10.37 








pale brown crystals (AcOEt) 






"p 


mp.193-194% 


40 


65 


Elemental analysis for CtjHjjNjOj 
CeJedJt: C, 70.56; H, 7.24; H, 15.24 
FoundS: C. 70.61; H. 7.16; N, 15*1 



43 




47 
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Example 


R 1 


R* 


Physical properties 
(Recrystanization solvent) 


60 


■p 


a 


colorless crystals (EtOH) 
mp^40-241^(decompositH>n) 
Bomerrtai anaiysit for C w H M CIN t 0 2 
CaJcd.* C. 62.43; H. 0.08; M. 17.47 
Found*: C. 62.40; H, 0.02; K 1751 


67 


•p 


Me 


ooloriesa orystala (EtOH) 
mpj22BJ^-23tfC (decomposition) 
Qomentai analysis for 
Calcd* 0, 07 JO; H, 7.00; N. 18.25 
Found%: C. 07.72; H, «^3; N, 18.24 


68 


-p 


Mo 


brown amorphous solid 

NMR spoctmm d (CDC?,)ppm:1.10-1 -20(2H.m),1.4 
0(9H,s),1 .4C/-1 .60(3H f m).1 .90-1 .98(2H.m),2.0O-Z./OA 
2H.m).3J)4(3H.s)^.80(3H^).4.O5-4.15(2H > ni).4.74(2 
H,t.**=*rfa),0.3O(1 HXJ=2^Hz).0.52(lH.d,J=23Hz).0. 
88(1H3)J.60(1H^J=8Hz).7.67(lH,tJ=8H2)3.18(1H. 

dVJ=8Hz).8^3(1 H,d.^=8H2> 

IR spectrum V(XBr)cm M :1688 

Mass spectrum m/z:473(M*) 



cw 



50 



55 



48 
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Example 


R' 


R 1 


Physical properties 
(Recrystaflizstion solvent) 


69 


P. 


a 


yellow amorphous solid 

NMR spectrum d (CDO^ppm: 

1 .05-1 .1 5(2H,m),1.40-1 .50<3H.m).1 .45(9H,s) f 1 .83-1 ,90( 
2H.m) r 2.32(3H r s)^80-2.70(2H.mX4.0O-4.10(2H^) r 4.80 
-4.65<2H f m) f 7.06(1 rU,J=5£Hz) ,7.51 (1 H.d, J=5.5Hz).7.6 
8-7.75(2H,m).8.1 6(1 H.d.J=7.5Hz),8.24(1 H.d, J=7.5Hz) 


70 


Ml 

p 


ct 


pale yellow crystals (EtOH) 
mp,192-193TC 

Elemental analysis for C^Cm^S-SMHjO 
CalcdJ: C. 80.77; H. 6.33; H. 1050 
Foundl- C SO 82- H 8 08* M 10 17 


71 


p. 


Me 


yellow amorphous sofid 

NMR speotrum 8 (CDCt^ppm: 

1.02H.08(2rim) t 1.44(9H,sXl.44-1.50<3H f m).1.80-1.90( 

2H.m).2.31(3H.s).2.60-2.70ttr^^ 

2H.m),4.59(2HX J=7.5Hz) .7.08(1 H r d.^=5.5Hz) J.49(1 rid. 

.1=5 7 flfW7 (Kf9M ml ft lAflM rl b4u 7 ^ 0 1 

=8Hz) 

VR speotrum i^(KBr}om^:1688 
Mass spectrum m/r490(M*) 


72 


Ms 

p 


Me 


pale yellow crystals (AcOEt) 
mp.141-142% 

Bomontai analysis for C M H M N 4 0 1 S- 1/4HjO 
CalcdJl: C r 67.92; H, 7.02; H. 11.31 
Founds: C. 67 .86; K 8.84; N. 11.25 



Example 73 

tert-Butyl 4-[2-(4^h!oro-2-hydro>cy-1H-imidazo{4^^ 

[00951 To a solution of 0 60 g of tert-butyl 4-(2-(3-amlno-2-chloro^-qulnolylamlno)-ethylh1-plporidlnecarboxylate 
and 0.44 g of triphosgene in 1 0 ml of 1 ,2-dlchloroethane, 0.41 ml of triethylamine was added dropwise, and the mixture 
was stirred at room temperature for 1 hour The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarbonate solution, and extracted with 1 ,2-dlchloroethane. The extract was washed with saturated brine, and 
dried, and the solvent was evaporated. The residue was washed with dilsopropyt ether to give 0.57 g of colorless 
crystals. Recrystalilzatlon from 1 ,2-dlchloroethane gave colorless crystals having the melting point of from 222 to 
223*C 



Elemental analysis for C^HjjCIN^Oa 


Calculated % 
Found % 


C, 61.32; 
C, 61.15; 


H. 6.32; 
H, 6.34; 


N, 13.00 
N, 13.00 
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Example 74 

,ert-Butyl4^4<hloro-2K44m^^ 

rt«96l To a suspension of 0.63 g of tert-butyl 4H2^|oro-2^4^thylthio-phenyl)-1H-lrnlda2o(4.5-c]quinolln-1-yl] 
Efr1 Jp^dlnecerboxylate in 1 8 ml ol 1 ,4-dloxane. a solution of 0.38 g of sodium periodate In 6 ml of water was 
added dropwise. and the mixture was stirred at 50'C for 13 hours. The reaction solution was concentrate ^and the 
residue was purified by silica gel column chromatography using 1 ,2-dtehloroethane - methanol (10:1) as an elutlng 
solvent to give 0 47 g of a colorless solid. Recrystalllzatlon from a mixture of isopropenol and water gave colorless 
crystals having the melting point of from 1 83 to 1 86*C. 



Bemental analysis for Ca^CIN^S • 1/4H 2 0 


Calculated % 
Found % 


C, 62.46; 
C, 62.33; 


H, 6.06; 
H, 5.90; 


N, 10.05 
N, 9.91 



Example 75 

tert-Butyl4-[2K4<hloro-2-(4-melhanesulfon^^ 

100971 To a solution of 0 40 g of tert-butyl 4H2-[4<hloro-2-(4HT,ethytthiophenyl)-1H-imida2oI4.5 -c]quinolln-1-yf] 

S by K and the mixture was stirred at room temperature for 1 hour. The reaction mixture was neut^lteed wrth 
1 0% aqueous sodium hydroxide solution, and extracted with 1 ,2-dich.oroethane. The extract was washed wrth satu- 
rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated. The rescue was 
waThed wrtha mixture of diiwpropyl ether and diethyl etherto give 0.42 g of colorless crystals. Recrystaltaatlon from 
methanol gave colorless crystals having the melting point ot from 149 to 156'C. 



Elemental analysts for C^H^dN^S • 1/4H 2 0 


Calculated % 
Found % 


C, 60.72; 
C, 60.72; 


H, 5.B9; 
H, 5.81; 


N, 9.77 
N, 9.67 



Example 76 

4-Hydroxy-2-phenyl-1 -[2-(4-piperidyl)ethyll-1 H-imidazo(4.5-c]quinollne 

.0098) A solution of 871 mg of 4<htoro.2-phenyM*.(4-piperidyO W "J 
N hyd!och.oric acid in 8 ml of 1 ,4-dloxane was refluxed for 3 hours. The reaction murture was adpstedto pH 10 wrth 
10% aqueous sodium hydroxide solution, and added with potassium carbonate, and then extracted w^l^ichlo- 
oethane^heextractwas dried, and thesolvent was evaporated. Theresurtlng residue was wes.^ 
Tgile 522 mg of pale brown crystals. Recrystallization from methanol gave pale brown crystals havmg the melting 
point of from 242.5 to 244'C. 



Elemental analysis for C^H^O - 1/4H 2 0 


Calculated % 
Found % 


C, 73.28; 
C, 73.32; 


H, 6.55; 
H, 6.45; 


N, 14.86 
N, 14.77 



[0099] In accordance with the method ot Example 76. the compounds of Examples 77 through 79 were obtained. 
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R> 


m 


PhysioaJ properties 
(Recrystaltizstion solvent) 


5 










colorless crystals (MeOH) 












mp.26<*-280t (decomposition) 




77 


CI I 


2 


Elemental analysis for C r4 H s ClN 4 0 










CaJcdJfc C, 68.48; H, 5.00; N. 13.31 


to 










Found* C. 88-32; H. 0JO7; H. 13.29 












ooloriess crystals [hydrochloride] 












NMR spectrum 6 (DMSO-d^ppm: 












1 56(2^.^=1 1 .5Hz) ,1.74ttH.d.**=1 13Hz).2. 10-2.2 


13 






-a 




5(1H t m) P 2.79(2H^ > J=1lJ5Hz),3Je4(2ad.J=11^Hz) r 




78 


H 


1 


4.54(2H,d, J=7.5Hz),7-29<1 H.t, J=8Hz).7.49<1 H.d r J= 
8Hz),7-50(1 H,tJ=6H2)3i»(1H f d,^=8rlz)3-38(1H F s 
).8 J4(1H,brs),8.95(1 HJbrsXl 1 .62(1 hU) 


20 










IR spectrum V (KBr) cm 1 .3544,3228, 1692 
Mess speotrum m/z^82(bT) 












ooloriess crystals [hydroohloride] 












NMR spectrum (DMSO-dJppm: 


23 


79 


H 


-a 


1 


1 .65-1 .85(4H,m).2.0O-2.1 5(1 H,m).2.84(2H.q.J=12H 
z)^^H.d.J=12Hz)A18(2rW.J=5Hz),4^1(2rid > 
J=7.5Hz) .7.27(1 HX J=65rfa).7.40-7.60(7H r m).7^7 










(1 H J. J=8 Hz),B 2 1 (1 H.s),10.63(1 Hi>rs).1 1 .58(1 H.s) 


30 










IR speotrum V (KBr) cm _, :3418,1672 
Mass speotrum m/z372(MD 



33 Example 80 

tert-Butyl 4-{2-(4-phenoxy-1 H-lmidazo[4,5-clqulnolln-1 -y1)ethyil-1 -plperidinecarboxylate 

101 00J A mixture of 4.46 g of tert-butyl 4-{2-(4<h!oro-1 H-imida2o{4,5-c}quinolin-1 -yl)ethyl]-1 -piperidinecarboxylate, 
to 1 0.1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 1 20"C for 7 hours. Trie reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an etutlng solvent to give 3.59 g of a colorless solid. RecrystaJIIzation from a mixture of ethyl acetate 
*3 and n-hexane gave colorless crystals having the melting point of from 1 30.5 to 1 32.5*C. 





Elemental analysis for C^hi^N^ 




Calculated % 


C, 71.16; 


H, 6.83; 


N, 11.86 


30 


Found % 


C, 71.10; 


H, 7.10; 


N, 11.69 



[01 01 J in accordance with the method of Example 80, the compounds of Examples 81 through 87 were obtained. 

53 
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Example 


R» 






Physical properties 
(Reorystallization solvent) 


81 


H 




H 


colorless crystals (MeOH) 

mpJ525-153J 4 C 

Elemental analysts for C^H^O 
Calo<U: C, 77 39; H. 854; N, 12.11 
Found*: C. 78.00; H, 839; N, 12.05 


82 


H 


XX 


H 


colorless crystals (AoOEt-iso-Pr,0) 
mp,187-1895*C 

ElsmentaJ analysts for C^H^O, 
Calcd3: C. 72.44; H, 632; M, 1352 
Found* C, 7235; H, 6.26; N, 13.42 


83 


H 


XX 


F 


oolorto»s crystals (Cr^Cfe-iso-Pr^O) 
mp306 5-208°C 

Elemental analysis for C»HaFN 4 0 2 -1/8^0 
Calod* C. 68.07; H. 535; M. 1239 
Found*: C, 69.11: H. 5.74: N, 12.85 


84 


Ph 


XX 


H 


odorless crystals (MeOrHso-Pr,0) 
100305-2075^ 

Elemental analysis for GsirWMV1/2rV> 
CaJcdJfc C. 74.53; H, 635; N. 1131 
Found*: C. 7432; H. 637; N. 11.10 
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Example 


R 1 




R* 


Physical properties 
(Re c rysUffizati on solvent) 


85 


H 




F 


colorless crystals (AcOEt-n-Hexane) | 
mp r 133.5-135.5 , t: 

Be mental analysis for C^H^R^O, 
CalcdJl: C. 68.55: H, 6.37; N, 11.42 
Found* C. 68.37; H. 6.47; N, 11.25 


86 


Ph 




H 


colorless crystals Gso-PrOH) 
mp^07-208^ 

Elemental analysis for C^H^O, 
Gated*: C. 74.43; H, 6.61; H, 10.21 
Found*: C. 74.38; HL 6.68; N. 10.14 


87 


H 


a- 


H 


pals purple crystals 

NMR spectrum d (DMSO-o^ppm: 

1 .64H .72(4H.m)^55-2^8(4H.m)j2.98(2H t t,J=7 

Hz).4 J0(2H,t J=7rfa>,7.25-7.31 (3H^r») ,7.45-7.4 

8(2H t m),7^3-7.WK2Hjn).7.72(1H,d.J=7rb)3-28 

<1rW,^7Hz),8.37(1H.s) 

Mass spectrum m/z358(ir) 



Example 88 

tert-Butyl 442-(4-amino-1H-imida20[4,5^]quinolin-1-yl)ethyl]-1-piperidinecarboxylate 
[01021 A mixturo ° f 4 40 9 of tort-butyl 4-{2-(4-phenoxy-1H-imio*zo[4 t 5-^ 

late and 34 5 g of ammonium acetate was stirred at 140°C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with sarurated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as eluting solvents, and 
washed with dllsopropyl ether to give 1 .88 g of colorless crystals. Recrystalllzation from ethyl acetate gave colorless 
crystals having the melting point of from 193 to 193.5 # C. 



Elemental analysis for C22H 29 N 5 0 2 


Calculated % 
Found % 


C, 68.81; 
C, 68.93; 


H, 7.39; 
H, 7.48; 


N, 17.71 
N, 17.66 



[0103] In accordance wtth the method of Example 88, the compounds of Examples 89 through 92 were obtained. 
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Example 


R 1 


Physical properties 
(RecrystaH)zation solvent) 


89 


"Ok 


colorless crystals (EtOH) 

mp f 191.5-192 fl C 

Elemental analysis for C^H^N, 
CaJcd* C, 74.77; H. 7J06; N. 18-17 
Found* C. 74J7; H. 7.18; N. 18jO0 


90 




ooloriess cryvtais (MeOH) 

mp.231 .5-2325^ 

Bemental analysis for C 1t H»N,0 
Calcd S: C, 67.83; H, 6.87; N, 20.70 
Found*: C, 67.48; H. 8.79; N. 20.63 


91 


B0 *CX 


colorless crystals (EtOH) 
1^,160-187*0 

Bemental analysts for C^HjjN.O, 
Found%: C, 85.52; H. 8.78; N. 18.83 


92 




pais yellow crystals [fumarate] 
(DMF-iso-Pr 2 0) 
mp.195-197^C (decomposition) 
Elemental analysis for C lt H tt N 9 -C 4 H4<V 
5/4H,0 

CalcdJfc C, 57.20; H. 6.12; M, 18.88 
FoundS: C, 57.20; H, 6.23; H. 1653 



35 



40 



Example 93 

ten-Butyl 412-(4-dimethylainino-2-pher^^ 

101041 A mixture of 0.69 g of tert-butyl 4-[2-(4^hk.ro-2-phenyl-1H-lmidazol4.5^]-qulnolln-1 -yl)ethyll-1- P lp«w1dlne- 
cerboxylete and 7 ml of 50% aqueous dlmethylamine solution wee etlrred in a sealed tube at 8CTC of outer te^erah,re 
tor 2 nours. The reaction so.ut.on was added with water and extracted with ethyl acetate. The extfect was washed 
successively with water and saturated brine, and dried, and the solvent was evaporate). The residue was^ washed 
successively with isopropanol and dilaopropyl ether to give 0.52 g of colortesa crystals. Recrystallaahon from .sopro- 
panol gave colorless crystals having the melting point of from 1 70.5 to 1 71 .5*C. 



45 


Elemental analysis for GjoH^NjOj 




Calculated % 


C, 72.12; 


H, 7.46; 


N, 14.02 




Found % 


C, 71.95; 


H, 7.72; 


N, 13.83 



so Example 94 

ten-Butyl 4H2H4-(4-methylplper^ 

[01051 A mixture of 0.80 g of tert-butyl M2-(4HCh.on>2-phenyl-1rWmlda^ 
« carboxylate and 1 ml of N-methylplperazlne was stirred at B0«C tor 8 hours. The reaction mixt^e was added wtth 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract w« £U£ and 
the solvent was evaporated. The residue was purified by alumina column chromatography us.ng ethyl acetate - n- 
heptane (1 :3 to 1 :1) as elutlng solvents, and washed with a mixture of dllsopropyl ether and n-heptane to give 0.74 g 
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of colorless crystals. Recrystaltlzatlon from ethyl acetate gave colorless needles having the melting point of from 140 
to141°C 





Elemental analysis for C^H^NgOj 


3 


Calculated % 


C, 71.45; 


H, 7.63; 


N, 15.15 




Found % 


C, 71 23; 


H, 7.85; 


N, 14.99 



[0106] In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 1 02 were 
io obtained. 



13 




20 



23 



30 



35 



40 



45 



30 



55 



BP 1 104 764 A1 



Example 




Physical properties 
(Reorystallization solvent) 


95 


NHMe 


aaIaHam ervstxila fiso**PrOH) 

mp.i6i-i82K; 

Elemental analysis for C 2f H tf N,O x - 1/2^0 
CalcdJfc C, 70.42; H. 7.34; M, 14.16 
Found* C. 70.31; H, 7.23; N, 13.95 


99 


H 


colorless crystaJs uso-Pr t Oj 
mp.162-182.5t; 

Elemental analysis for C^HjjMjO,- 1/2H,0 
Calcd.V. C, 71.51; H, 7.38; N. 13.45 
Found*: C, 71.73; H. 7.35; N, 13.09 


97 




colorless needles (MeOH) 
mp,i71-172*C 

Bementai analysis for C^H^N^ 
Calod.*: C. 73.44; H. 7.68; N. 12.88 
Found*: C. 73.44; Vi 7.88; N. 12.93 


98 




cotoriess crystals Gso-PrOH) 
mpJ89~190 fl C 

Bementai analysis for C^H^N^O, 
CaiodJL- C. 70.95; H. 7.26; N, 12.93 
Found*: C, / 1JZZ* n, /.*#, n» ia-^* 


99 


NHBn 


pale brown amorphous solid 
NMR spectrum & (QDCIJppmz 
0.99-1.06{2H^i).1J25-1.40(3H^n).1.43Oas).1.8O-1. 
90(2H^U.50^2.61)(2H^W.85-4i»(2H^iX4.59(2rlt 
r J=75H2)A98(2H^^=5^H2).6.11(1H.t,J=53Hz).7^ 
4-7^8(1H.m).7.30-7^5(3Hjn)J.48(2Kd.^7^Hz)J. 
50-7^5(4H.m),7.60-7.65(2lim)J34-7.96(2H^i) 
IR speotmm V (KBr) cm" u 3438,1690 
j Mass spectrum m/c581(M*) 



BooN 
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Example 


R* 


Physical properties 








pale yellow amorphous solid 


3 






NMR spectrum 6 (C0CI»)ppm: 

1 .00-1 ,08(2H.m),1.30-1 .35<1H,m),1 .38-1 .42(2H.m).1 . 








43(9H^) t 1A3-1.90C2H f m) f 2-57(2HJ>rs)^.98eH f brs) P 4 




100 


.61 (2H.t J=7.5H2).4 .99(2H.d,J=8H*),7.33-7 .35(1 H.m). 


10 




7^H.d r J^rb)J31-759(4H^)J.64-7.67(2rimX7 
J8-7.89(1H^ii).7.96-7.97(1H^n)3J53(2H,d.^=6Hz) 
IR spectrum V(KBr) cm"' 3428,1692 
Mass spectrum m/rf62(IT) 


13 






pale brown amorphous solid 

NMR spoctrum d (CDCI^ppm: 

O^8-1.08(2am).1^5-1.4O(3H.mXl.43(9H^Xl^O-1. 








85eHjn)^(r-2.«)(2H^).3J9(3H^)^.90-4J)0(2rgn 


20 


101 


).4£9(2H,t^=7.5Hz),4 J7(2H v d.^5£Hz).6.%(1 HJ>rs) 




UMl 


> 6^6(2ad^3Hz) v 731(1HX^7^Hz),7.40(2H v d.^ 
8JHz),751-7.60(4H.m) t 7.6a-7.85ttH.mX7.94<2H.d.J 
=8£Hz) 


23 






IR spectrum V(KBr) cm" 1 3432,1 692 
Mesa spectrum m/r591(M*) 








colorless imorphous solid 








NMR spectrum J (DMSO-tUppm: 


30 






0.87(2H.q.»«Hr)J-2a-1.35(3rUn),13e(9H i 3>J.75(2 








H.q.J=7JH2).2^4(2HXJ=12^H2U.77(2H,d,J=12^H 




102 


2),4.64aHXJ=7^Hz}.6^9(1H,t.J=8H2),734(2H r tJ i:: a 


33 


H 


rb).7.44(1 HX J=7.5H2).7.58(1 H,t J=7.5H2>.7.60-7.67 
(3H.m)J.76-7.82(2H f m) ? 7.87(1H.d.J=7.5Hz).8.16(1H t 
d,J=7^Hz)3^4(2H,d r J=8Hz) > 9.03(1 (is) 
IR spectrum V (KBr) cm" 1 2932,1 692 
Mass spectrum m/x547(eT) 



40 



Example 1 03 

4~Amlno-2-pheny1-H244-piperioyt)ethyf]-1 H-lmldazo(4,5-c]qulnoilne trtfluoroacetate 

43 

[0107] A mixture of 0.30 g of tert-butyl 4-[214-(4-methoxybenzytamino)-2i>henyMH-^^^ 
ethyl)- 1 -plpertdlnecarboxyiate and 9 ml of trtfluoroacetJc add was stirred at 65*C of outer temperature for 6 hours. The 
reaction solution was concentrated, and the residue was added with IsopropanoL The precipitated crystals were col- 
lected by filtration, and washed with diteopropyl ether to give 0.31 g of pale yellow crystals. RecrystalUzation from a 
50 mixture of ethanol and Isopropanol gave colorless crystals having the melting point of from 223 to 224*C. 



Elemental analysis for C^H^Ns ♦ 2CF 3 C02H - H 2 0 


Calculated % 
Found % 


C, 5251; 
C, 52.81; 


H, 4.73; 
H, 4.45; 


N, 11.34 
N, 11.61 
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Example 104 

1-(2H4-Chloro-2-phenyl-1H-imlda2o[4,5^]quinolin-1-yl)ethyO-4i)ip6ridinono 
[01081 A mixture of 0.39 g of H2-(4^hloro-2-phenyl-1H-imlto^ 

dine and 4 ml of concentrated sulfuric acid was stirred at room temperature for 30 minutes. The reaction mixture was 
poured into ice-water, adjusted to pH 11 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. 
The extract was washed with saturated aqueous sodium hydrogencarbonate solution and dried, and then the solvent 
was evaporated to give 0.42 g of a colorless liquid. The resulting liquid was purified by alumina column chromatography 
using ethyl acetate - n-heptane (1 :1) as an eluting solvent to give 0.32 g of colorless crystals Recrystallizatlon from 
isopropanol gave colorless needles having the melting point of from 163 to 165*C. 



Elemental analysis for C^tCHS^O 


Calculated % 
Found % 


C, 68.23; 
C, 68 26; 


H, 553; 
H, 5.31; 


N, 13.84 
N, 13.78 



Example 105 

H2-(4-Chloro-2^enyl-1Hlmldazol4,5^]qulnolln-1-yl)ethylH-Plperldlnonooxlme 

[01091 A mixture or 020 g ol H2-(4-chloro-2^henyl-1H-imldMo[4^ 0 04 g of 

hvdroxylamine hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was stirred at room temperature for 1 
hour The reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate 
solution, and extractedwilh ethyl acetate. The extract was washed with saturated aqueous sodium , hydregenc^onate 
solution and dried, and the solvent was evaporated to give 0.25 g of a colorless solid. Recrystallizatlon from ethyl 
acetate gave colorless crystals having the melting point of from 201 to 207*0 (decomposition). 



Elemental analysis for C^H^CINsO • 1/2H 2 0 


Calculated % 
Found % 


C, 64.41; 
C, 64.75; 


H, 5.40; 
H, 5.32; 


N t 16.33 
N, 16.09 



Example 106 

tert-Butyl 4-[2-(2-phenyl-1 H-imidazo[4,5-c]quinolln-1 -yl)ethyi)-1 -piperidinecarboxylate 
[01101 A suspension of 0.80 g of tert-butyl 4-p-(4«hloro.2-phenyMH-imidazo^^ 

necarboxylate and 0.30 g of 5% palladium on carbon In 80 ml of methanol was cata^tically hydroge nated at ordinary 
temperature under atmospheric pressure for 12 hours. Alter the reaction, the catalyst was finered otl, artf M IIM 
was concentrated. The residue was purified by silica gel column chromatography using ethyl acetete - n-heptane 
1 to 4:1) as eluting solvents and washed with dllsopropyl ether to give 0.49 g of pale yellow crystals. Recrystallbation 
from dllsopropyl ether gave colorless crystals having the melting point of from 138 to 139*C. 



Elemental analysis for C^hi^N^ 


Calculated % 
Found % 


C, 73.66; 
C. 73.48; 


H, 7.06; 
H.7.21; 


N, 12.27 
N. 12.17 



[0111] 



In accordance with the method of Example 106. the compounds of Examples 107 through 109 were obtained. 



R 3 — (CHaW 
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Example 




m 


Physical properties 
(RecrystaJDzation solvent} 


107 


XX 


1 


colorless crystals [hydrochloride] 
(MeOH) 

mp ,258-261*0 (decomposition) 

Elemental analysis for 

C^H lf rV2HCJ-H,0 
CalcdJ: C. 53.79; H, 8.21; N. 15.68 
Found* C. 53.49; H, 6.14; N, 15.67 


108 




2 


colorless crystals [hydrochloride] 

(MeOrr-CICH,CH,CI) 

mp ,220-233 °C (decomposition) 

Elemental analysts fbr 

C 0 »V<*-2HCI- 1/21^0 
Calcd.tr C. 58.36; H, 0.40; N. 15.48 
Foumft: C, 56.38; H. 6.18; N, 1535 


109 




2 


ooloriess crystals [hydrochloride] 

(MeOrHso-Pr x O) 

mpj225-238°C (decomposition) 

Elemental analysis tor 

C^Hn^^Ha-l/BHjO 
CeJodJ: C, 61J27; H, 7.41; N. 13.61 
Found%: C. 81j03; H, 7.44; N. 1350 



Example 110 

4-Chloro-2-phenyl-H2-(4-plperldyl)ethyl)-1H-lmlda2o[4 f 5-c]qulnollne hydrochloride and fumarate 

[01 1 2] A mixture of 3.64 g of 4-chloro-2-phenyM 42-(N-tr1phenytmethyMi)lperldyl)ethyl]-1 H-lmldazo[4,5-c]quino- 
line, 30 ml of methanol and 1 0 ml of trif luoroacetfc acid was stirred at room temperature for 1 hour The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pale brown 
crystals (trlfluoroacetate). The resulting crystals were added with ethyl acetate, and extracted with water The aqueous 
layer was adjusted to pH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with a mixture of 1 ,2-dichlo- 
roethane and methanol. The extract was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1.74 g of a colorless liquid. A part of the colorless liquid was converted Into hydrochloride in a conventional 
method. RecrystaiUzatlon from methanol gave colorless crystals having the melting point of from 257 to 26VC (de- 
composition). In the same manner, fumarate was prepared in a conventional method. Recryetalllzation from methanol 
gave colorless crystals having the melting point of from 185.5 to IBB.S'C (decomposition). 

Hydrochloride: 

[0113J 



Elemental analysis for C^N^CIr^ • HCI • h^O 


Calculated % 
Found % 


C, 62.02; 
C, 62.08; 


H, 5.88; 
H.5.77; 


N, 12.58 
N, 12.60 



59 



EP 1 104 764 A1 



Fumarate: 
[0114] 



Elemental analysis for C 23 H 23 C\N 4 - C 4 H 4 0 4 • H 2 0 


Calculated % 
Found % 


C, 61.77; 
C, 62.04; 


H, 5.57; 
H, 5.40; 


N, 10.67 
N, 10.70 



Example 111 

4-Phenoxy-1-[2-<4-piperidyl)ethyO-1 H-imidazo[4,5-clquinoline trilluoroacetate 
toil51 Toasolutlonof0.30goftert*utyl4H2-(4-phonoxy-1H^^ 

vlate 1 10 ml of methylene chloride, 1 ml of trttluoroacetlc acid was added at room temperature, and the mixture was 
sUrredfor 15 hours. The reaction solution was concentrated. The resulting pale yellow solid was washed successively 
^Zsolpanol and dllsopropyl etherto give 0.36 g of colories. cayrfals. Realization from a mixture of methylene 
chloride and ethanol gave colorless crystals having the melting point of from 211 to 216«C. 



Elemental analysis for C^H^O . CF 3 C0 2 H • l/BHgO 


Calculated % 
Found % 


C. 61.44; 
C.61.26; 


H.5.21; 
H, 5.05; 


N, 11.46 
N, 11.47 



Example 112 

4-Chloro-2-phenyl-H2-(1-pipera2lnyl)ethylV1H-imida2o[4.5<]qulnollnemethanesulfonate 
[0116) To a solution of 1 20 g of tert-butyl H2^hlom-2-phe,tf-1H-M^^ 

necarboxvlate In 12 ml of 1 ,2-dlchloroethane. 1 .2 ml of methanesulfonlc acid was added, and the mixture was .stirred 
amomtlpe^re for5minu.es. The reaction mixture wa, added with Isopropano. and ethane, and me predpttated 

crystals having the melting point of from 256 to 270*C (decomposition). 



Elemental analysis for C^H^CINs - 2CH 3 S0 3 H 


Calculated % 
Found % 


C, 49.35; 
C, 49.60; 


H, 5.18; 
H, 5.11; 


N, 11.99 
N, 12.16 



Example 113 

4-Amlno-1 .(2-(4-plperidy1)ethyf]-1 H-tmldazo[4,5-c]qulno»ne hydrochloride 
[01171 A mbrtur. of 1.57 g of tert-butyl 4^(4-^-1*^0(4.5^^ 

Ed 2> ni o, e^y« acetate solution of hydrogen chloride was stirred a, room temperature or 5 "OU^The re^on 
mixture was added with water, adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted *tth 
^Zl~ lZ£ The extract was dried, and the solvent was evaporated. The resulting residue was washed with 

T,ny7a^^ 

mX^nTrn^ 

c^Tc^tT^ 

crystals having the melting point of from 243 to 244*C (decomposition). 



Elemental analysis forC^Ns • HCI . MHfi 


Calculated % 
Found % 


C, 59.12; 
C, 59.10; 


H, 6.86; 
H, 6.83; 


N, 20.28 
N, 20.30 



[0118] 



in accordance with the methods of Examples 110 through 113. thecompounds of Examples 114 through 166 



60 



were obtained. 
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5 



10 






Example 




B 


m 


Physical properties (Recrystalltzation solvent) 


13 


114 


Ph 


H 


0 


colorless crystals (CICHjC^CI-AcOEt) 
mp ,253-256*0 (decomposition) 
Elemental analysis for C^H^CIr^ 
Calcd.%: C, 69.51; H, 558; N, 15.44 
Found%: C, 6959; H, 5.19; N, 15.27 


20 
23 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp,273-286*C (decomposition) 
Elemental analysis for C 16 H 17 CIN 4 -2HCI 
Calcd.%: C, 51.42; H, 5.12; N, 14.99 
Found%: C, 51.47; H, 5.08; N, 14.85 


30 


116 


Ph 


H 


1 


colorless crystals [fumarate](MeOH) 
mp,268-271 ,5*C (decomposition) 
Elemental analysis for 
C^^IN^I^H^-a^HgO 
Calcd.%: C, 62.40; H, 5.67; IM, 12.13 
Found%: C, 62.52; H, 5.28; N, 12.15 


33 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp,258-267°C (decomposition) 
Elemental analysis for C 17 H 19 CIN 4 -HCI 
Calcd.%: C, 58.13; H, 5.74; N, 15.95 
Found%: C, 57.88; H, 5.46; N, 15.78 


40 
43 


118 


H 


CI 


2 


colorless crystals [trifluoroacetate] 

(MeOH-iso-Pr 2 0) 

mp,204-207.5 # C 

Elemental analysis for 

C 17 H ia Cl2N 4 -CF3C02H-1/4H 2 0 

Calcd.%: C, 48.78; H, 4.20; N, 11.98 

Found%: C, 48.76; H, 4.34; N, 11.89 



cxX 
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Example 


R1 I 


R2 


m 


Physical properties (Recrystallization solvent) 




119 


OH 


CI 


2 


pale brown crystals (CICH 2 CH 2 CI-MeOH) 

mp,240-245 9 C (decomposition) 

Elemental analysis Tor 

C 17 H 19 CIN 4 0-1/2H 2 0 

Calcd.%: C, 60 09; H, 5.93; N, 16.49 

Found%: C, 60.32; H, 5.72; N, 16.41 I 


120 


Me 


CI 


2 


paie brown crystals [trrfluoroacetate] 
(BOH) 

mp,201-202°C 
Elemental analysis for 
C 18 H 21 CIN 4 -CF 3 C0 2 H5/4H 2 0 
Calcd.%: C, 51 .62; H, 5.31 ; N, 12.04 
Found%: C, 51.82; H, 5.12; N, 12 22 


121 


CF 3 


CI 


2 


colorless crystals (trifluoroacetate] 
(BOH) 

mp,233-235'C 

Elemental analysis for 

C 18 H 1B CIF3N 4 -CF3C0 2 H 

Calcd.%: C, 48.35; H, 3.85; N. 11.28 

Found%: C, 48.31; H, 3.88; N. 11.21 


122 


Ph 


H 


2 


colorless crystals (hydrochlonde](EtOH) 

mp,191.5-192.5*C 

Elemental analysis for 

C23H 2 4N 4 -2Ha-H20 

Calcd.%: C, 61.74; H, 6.31; N, 12.52 

Found%: C, 61.69; H, 6.51; N, 12.44 




123 


Ph 


CI 


3 


colorless fine needles(trtfluoroacetate) 
(EtOH) 

mp,260-263*C (decomposition) 
Elemental analysis for 
C 2 4H2sCIN 4 -CF 3 C0 2 H 
Calcd.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C. 59.94; H, 5.08; N, 10.80 





Example 


R2 


B 


W 


Physical properties (Recrystallization solvent) 


124 


Me 


H 


CH 


colorless crystals (hydrochloride](EtOH) 

mp,1 99-201 *C 

Elemental analysis for 

C2 4 H2eN4-HCI-7/2H 2 0 

Calcd.%: C, 61 .33; H, 7.29; N, 11 .92 

Found%: C, 61 .21 ; H, 7.26; N, 11 .80 
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(continued) 



Example 


R2 


B 


W 


Physical properties (Recrystalltzation solvent) 


125 


CI 


CI 


CH 


colorless crystals [trifluoroacetateJ(MeOH) 

mp,249-255'C (decomposition) 

Elemental analysis for 

C^HjjCyVCFaCOaH 

Calcd.%: C, 55.67; H t 4.30; N, 10.39 

Founa%: C, 55.75; n, 4.00; N, 10.4/ 


126 


CI 


Me 


CH 


colorless fine needlesftrifluoroacetate] 
(MeOH) 

mp,255-262 w C (decomposition) 

Elemental analysis for ^H^CIIV CF 3 C0 2 H 

Calcd %• C 60 17- H 5 05* N 10.80 

V/(Xl\*W» /«i \f t WW* I f | 1 If W * WW j Hp I W • WW 

Found%: C, 59.95; H ( 5 03; N, 10.79 


127 


CI 


MeO 


CH 


pale yellow crystals (EtOH) 
mp,169-170 # C 

Elemental analysis for C^H^C^O- 1/2^0 
Calcd.%: C, 67.05; H, 6.10; N, 13.03 
Found%: C, 67.32; H, 6.06; N, 13.02 


128 


CI 


H 


N 


colorless crystals [triftuoroacetate](MeOH) 
mp,260-26B*C (decomposition) 
Elemental analysis for C^H^ClNa-CFaCOjH 
Calcd.%: C, 56.98; H, 4.58; N, 13.84 
Found%: C, 56.76; H, 4 47; N, 13.82 



30 



33 




40 



43 



30 
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Example 






Physical properties 
(Recrystalfization solvent) 


5 
10 


129 


CI 


a 

H 


colorless prisms (MeOH) 
mp,191-193 fl C 

Elemental analysis for C»H n CIN 4 
CalcdA: C, 70.67; H. 5.93; N. 14.33 
Found%: C, 70.70; H, 6.08; N, 14.28 


13 


130 


CI 




colorless crystals (AcOEt) 

mp t 1565-157^ 

Elemental analysis for CjjHoCIN* 
CalcdJS: C, 70.67; H, 5.93; N, 14.33 
Found*: C, 70.64; H, 5.92; N, 14.21 


20 


131 


Ci 




coloriess crystals (EtOH) 
mp,16*-171 , C 

Elemental analysis for CaHnCI^O 
CalodA C. 67.26; H, 5.30; N, 14.26 
Found* C. 67.31; H. 555; K 14.32 


23 
30 


132 


a 


XX 


coloriess crystals [trifluoroaoetate] 
(tso-PrOH) 

mp.1 58-1 63X (decomposition) 
Elemental analysis for 
Cn^CtMB^CFaCOtH^^H^O 
Calcd.* C, 49.06; H. 4.42; M, 10.60 
Found* C, 49JD4; H, 4.41; M, 10.73 


33 


133 


Me 




pale brown crystals (AcOEt) 
mp,B8-89 fl C 

Elemental analysis for C^nNs^O 
Calc<L* C. 71.44; H, 7.24; M. 17.36 
Found* C, 71.25; H. 7.23; N, 17.03 



40 



55 
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Example 


^ 


Physical properties 
(Recrystalllzation solvent} 


5 






colorless fine needles[tumarate](EtOH) 


10 


134 


1 \ Ph 


mp.261 -272"C ( decomposition) 
Elemental analysis for 
CaH„ CJN 4 - 1 /2C 4 H 4 0. • 5/2H,0 
Calcd.%: C, 60.06; H, 5.88; N, 11 .67 








Found* C, 60.07; H, 5.89; N. 11.60 






Specific rotation 
la\?z-\ZJf (c=0.1.DMSO) 


15 






colorless crystals [trifluoroacetato] 








(EtOH) 

mp^1 5-221 % (decomposition) 


20 


135 




Elemental aneJysia tor 




fYY 


C„H 17 CIM,-CF > CO t H 
Calcd.%: C. 59.00; H, 5.55; N, 1 1.01 






Found* C, 5835; H. 5.63; M. 11.05 


25 


136 




psle brown oryatals [trifluoroacetate] 

(MeOrrHso-PrOH) 

mp i 225-232°C ( decomposition) 

Elemental analysis for 


30 




oOC 


CqHjs G\N* • CF,C0 1 H 
CalcdJk C, 58.24; H. 5.29; M, 1U2 






Found* C. 58J09; H, 5.29; M. 11.32 








pale brown crystals [trifluoroaoetate] 


35 


137 


MN Cu^ pb 


(EtOH) 

mp^24-2245*C 
Elemental analysis for 


40 






C n H M Clrl i S-CF,C0 1 H-3/2H t O 
CalcdJL C. 51-35; H. 4.68; N. 10.41 
Found* C. 51.65; H, 4.32; N. 10.16 



45 



50 




55 
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Example 




Physical properties 
(Recrystallization solvent) 


5 






colorless crystals (AoOEt) 
mp.130-131°C 


10 


138 


n-Bu 


El omental analysis for C^H^CI^ 
Calcd.%: C. 68.00; H. 7.34; M. 15.10 
Found*: C, 67.76; H. 7.58; N, 14.86 








colorless crystals [trifluoroacetate](EtOH) 








mp,13$-138.5*C 


15 


130 


XJ 


Elaroontai analysis for 
CaHa OIK*- 3/20^00,^0 
CaJcd.%: 0. 53.28; H. 558; N, 8.56 
Found*: C. 53-23; H, 5.33; N, 858 


20 


140 


Bn 


pals brown crystals (AoOEt-iso-Pr,0) 
mp f 230-234°C (decomposition) 
Elemental analysis for C»H»CINr 1/4H»0 

Found*: C. 70.41; H, 6.27: H. 13.54 


25 






pale yellow crystals [methanesulfbrtate] 


30 


141 




QteOH) 

mp,1 9 6-207°C (decomposition) 
Elemental analysts for 
C^HaCIN** 2CH»S0,H- H»0 
Oalcd.%: 51-71; h\ 5.62; N, 8.83 
Found*: C. 51.58; H. 5.42: H. 8.87 



35 




55 
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Example 


R 1 


Physical properties 
(RocryrUllization solvent) 


142 


ifY" 


colorless crystals [fumarate](MeOH) 

mp,224-229'€ (decomposition) 

Elemental analysis for 

CuH»aN % -C 4 H40 4 -H,0 
C.lcd.X: C. 02.39; H. 5.80; N, 10.39 
FoundS: C, 82.46; K 551; N. 10.42 


143 


XT 


coloriess orystaJs [fumarato](EtOH) 
mp,21 35-2 1 Bl°C (decomposition) 
Elemental analysis for 
C M H B aN 4 0*G4H 4 04* 1/4HxO 
Caled* C. 62.10; H v 5.49; N. 10.35 
FoundS: C, 61.94; H. 5.45; N. 10.30 




fY"' 

XJ 


ooJorlesa orystaJs [trifluoroacetete] 

(MeOH-tso-PrjO) 

mp F 253-257°C (decomposition) 

Bemeirtal analvaie for 

CmHmCI^S* CFjCOjH- 1/2H.0 
Calod5: C. 55.76; H. 456; N, 10.00 
FoundS: C. 55.67; H. 4.59; N. 9.99 


145 




colorless crystals [trifluoroaoetate](EtOH) 

rap ,21 8-225 1 (decomposition) 

Elemental analysis for 

0 14 H r5 aM 4 OS-CF 1 CO 1 H 
CaJodJL* C. 5557; H. 4.62; N. 9.88 
FoundS: C. 54.91; H, 4.68; N, 9.77 


146 


XT 


coloriess crystals [trifluoroacetate](MeOH) 

mp,270-277X (decomposition) 

Elemental analysis for 

C^HbiCIH^OjS-CFjCC^H 
Calcd.%: C, 5356; H. 4.49; N, 9.61 
FoundS: C, 5351; H, 450; N, 9.62 
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Example 


R 1 


Physical properties 
(RecrystalKzatlon solvent) 


147 




colorless crystals [fumarateKEtOH) 

mp.l 92-1 98*C (decomposition) 

Elemental analysia for CaHaCIFr^-C^^-HjO 

Calcd.%: C, 59 .72; H. 5-20; M, 10.32 

Found%: C, 59.81; H. 5.07; N. 10.33 


143 


JX 


colorless crystals [fumarste](MeOH-»so-*PrOH) 

mp,1 8*-1 87"C (decomposition) 

Elemental analysia for CnHnCinVC^CVHiO 

CalcdJfc C, 59.72; H, 5.20: N, 10.32 

Foundfc C, 60.00; H, 4.91 ; N, 10.34 


149 




coloriess crystals [fumarate](MeOH) 

mp.204-209 < £ (decomposition) 

Elemental enarysis for CaHn^^U'OJtUO^O 

CalcdJfc C, 59.72; H. 5.20; N, 10.32 

Found* C. 5953: H. 4.92; N. 10.41 


150 




colorless crystals [trifluoroacetate](EtOH) 

mp,2e0-263 c C (decomposition) 

Elemontal analysia tor Ujjir^oir^ v/r,uw 2 n "i v 

Calcd.%: C. 50.47; H. 3.73; N. 9.42 

Found*: C. 50.33; H. 333; M, 9J51 


151 




coloriess crystals [trifluoroacetate](MeOH) 

mp .259-261 (decomposition) 

Elemental analysis for C„H 1t aF s KV CF.COjH 

Gated .V C, 5a48; rt 3.22; N. 9.42 

Founds C. 50.26; H, 3.28; N, 9.48 



40 



50 
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Exampio 


R' 


Physical properties 
(Reorystailization solvent) 


152 


XJ 


colorless crystals [methanesuffonata] 
(EtOH) 

mp.1 95-202t (decomposition) 
Elemental analysis for 
CnHaCINB- CH,SO,H- 5/4^0 
Calcd.*: C, 54.11; H. 5.63; N. 13.72 
Found*: C. 54.13; H, 5.45; N, 13.63 


153 


n 


colorless orysUls [funwato](MeOtt-EtOH) 
mp,1 81-1 *5J$*C (decomposition) 
Elemental analysis for 

Calcd.*: C. 59.37; H» 5.37; M. 13.31 
Found*: C. 59.37; H. 5.11; M, 13.37 


154 


'JO 


pale yellow fine needles [trrfluoroecettto] 
(EtOH) 

mp,1 97.5-204 X (deoomposrtion; 

Elemental analysis for 

C tt H n CIH B -CF > C0 1 H- 1/4*1,0 
CalodJL* C. 56.47; H, 4.64; N, 13.72 
Found*: C, 56.45; H. 438; N. 13.72 


155 


jCT 


colorless crystals [trffluoroacetate](EtOH) 

Elemental analysis for C^H^CIN*- CF,C0 2 H 
Celcd.*: C. 64J»: H. 4.88; H, 9.64 
Found*: C. 63 jBI; H. 4.92; N. 9.63 


156 


jCT 


colorless crystals [tnfluoroecetate](EtOH) 

mp.1 44.5-1 45.5X 

Elemental analysis for 

CsHoClNtO * CF s CO s H 0/2H,0 
CaJodJL* C. 59.68; H. 5.01; M, 8.98 
Found*: C, 59.44; K 4.71; N, 9.04 
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Example 


R' 


Physical properties 
(Recrystallization solvent) 


157 




pale green crystals[trifluoroacetate](EtOH) 

mp.174-175% 

Elemental analysis for 

C 14 HaaF,N 4 -CF,CO l H'5/4H 2 0 
Calcd* C. 52.44; H. 4.32; M. 9.41 
Found*: C. 52.54; H. 4.1* N, 9.53 


158 


r 


colorless crystals [trifluoroacetato](MeOH) 

mp,231 -241 *C (decomposition) 

Elemental analysis for 

C T1 H 21 CJN 4 0- CFaCOjH-I^HtO 
CalcdJfc C. 54A2; H. 4.60; N. 11.12 
Found*: C. 54.73; H. 4.42; N. 11.21 


159 


r 


colorless crystals [trifluoroacetate](EtOH) 

mp^56-261°C (decomposition) 

Elemental analysts for 

C*H 11 aN 4 S- cf,co 2 h- 1/4H,0 
CalcdJfc C F 53.59; H, 4.40; N, 10.97 
Found* C, 53.53; H, 4.33; N. 10.90 


180 




colorless crystals [trffiuoroecetate](MeOH) 

mp,270-273lC(dscomposition) 

Elemental analysis for 

C X0 H t1 CIN,-CF l CO l H- 1/2H,0 
CalcdJfc C. 52.44; H. 4.60; N. 16.98 
Found* C, 52.15; H, 4.74; M. 16.95 


161 




pale brown crystals [trifluoroeoetate] 

(EtOrHEtjO) 

mp.203-203.5t 

Qemental analysis for CjoH^CIN^S-CFaGC^H 
CalcdJfc C, 51.81; H. 4.13; N f 13.68 
Found* C. 51.48; H. 4J22; N. 13.52 



45 




55 
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Example 


R 1 


Physical properties 
(Recrystafflzation solvent) 


162 




pale yellow crystals |>ydrochloride]Gso-PrOH) 

mp245-2AB°C (decomposition) 

Elemental analysis for C 14 H t 5FN 4 -2HCI -3/4^0 
CaJcd.%: C, 60.70; H. 6j05; N, 11.80 
Found*: C. 60.81: H. 5.93; N. 11.72 


163 


F 


colorless crystals [hydn>chloride](EtOH) 
NMR spectrum d 

(DMSO-^pm:1.30-1.40(2H^n).155-1.70(1H.m).1.70 
-1.80(4H,m)^.65-2.80C2H^.10-3^5(2am) f 3.17(3H 
,s).4.73C2H,W=7.5Kz).7.97Cl H,W=7.5Hz).8.04<1 H4^= 
7J5H2)^.55-8.85(2H,m)3^4(1HJbrs)^.0e(1Hi)rs) 


164 


JO 


pale brown crystals (AcOEt) 

mp,17&-177.5*C 

Elemental analysis for C^H^N, 
CaJcd.%: C. 74.38; H. 8.78; H. 18 .85 
Founds C. 74.09; H. 6 JO; M. 18.89 


165 


XT 


odortesa orystaJs [hydrochloride] 

(MeOH-iso-PrOH) 

mp i >300 < C 

Bemental analysis for C 0 H B F s N«-2HCt- 1/211,0 
CaJcdJfc C. 57.70; H. 5.42; N. 10.77 
Founds C. 57.72; H. 5.12; N, 10.79 


166 


P 


pale yellow crystals Oso-PrOH) 
mp,1 60-1 67*0 

Elemental analysis for CVW^O-H.O 
CalcdJl: C. 6932; H, 6.92; N. 14.80 
Found*: C, 69.53; H, 6.97: M. 1459 




55 
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Example 


R 1 


Physical properties 
(Recrystallization solvent) 


167 




solorless crystals {Hydrochloride] 
(EtOH) 

119,218-219% 

ElomentaJ analysis for C 11 H X4 N t -3HCI 
r*mi~A K* r* sa fift- H 5 79* N 17.89 
Found*: C, 53.63; H, 6JH; N, 17.89 


168 


p 


pale yellow crystals [hydrochloride] 
(MeOH) 

mp .293-298% (decomposition) 
Elemental analysis for 
C tl H t ,N 8 S-2HCI-H I 0 

r\ _l_ J ar . o M 114* 14 *» ft1* M 14 95 

CaiOOJI: u, fl, O.oi, n f 

Found* C f 5359; H. 5.71; M. 14.82 


169 


p 


pale yellow crystals [hydrochloride] 
(EtOH) 

mp,196-199 ,, C 
Elemental analysis for 
CaH^S^Ha-SIV) 

_ . t mt *\ crtfft jA, U liltll 11 11 

i Caled.%: C, 52.48; H» 6.41 , H, l l.io 
Found* C, 52.44; H. 6.88; N, 11.13 


170 


p. 


pale yellow crystals [trifluoroacetate] 
(EtOH) 

mp.228-229t; 
I Elemental analysts for 
C 0 rWi 4 S-3/2CF,C0 1 H-1/2H l O 
Calod Jfc C. 54.73; H. 5.03; M. 9.82 
Found*: C, 54.46: H. 4.91; M, 10.00 


171 


p 


pale yollow crystala [hydrochloride] 
(EtOH) 

mp,274r-277 c C (decomposition) 
Elemental analysis for 
CaH^r^S^HCI-S^O 
Calcd* C. 56.84; H. 6-33; N, 1133 
J Found*: C. 56.79; H. 8.11; N, 1151 



ox 
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Example 


R 1 


R» 


Physical properties 
(Recrystallization solvent) 


172 


/ M. 


CI 


colorless crystals [trifluoroac ototo] 
(EtOH) 

mp,188-190t; 
Elemental analysis for 

CalodJ: C, 5139; H. 4.24; N, 9.63 
FoundS: C. 5134; H. 4.29; N, 9.65 


173 


r 


CI 


oolorless crystals [trifluoroac etata] 
(EtOH) 

mp,104-196X 

Elemental analysis for 

C s H D CIN 4 S-5/4CF s CO t H 
CalodJI: C, 53.16; H, 4.42; N, 10.12 
FoundS: C. 53.18; H. 4J9; N. 10.38 


174 


■p 


Mo 


pale brown orystals [hydrochloride] 
(EtOH) 

mpJ2453-2463 - C 

□omental analysis for 

C 9 H n N v -2HCI-3/2H t O 
CalodJt: C v 5732; H, 638; N. 15.24 
FoundS: a 57.65; H. 6.33; N. 15.23 


175 


/ 


Ma 


pale brown orystals [hydroohloride] 
(EtOH) 

mp.224-225^; 

Elemental anafyals for 

C s ^V2HCt-5/2H 1 0 
CalcdJL* C, 56.21; H. 6.97; N. 1425 
FoundS: C, 55.9S; H. 6.70; N, 1423 


178 


H 




oolorless prisms [trrffuoroeoetate] | 

(EtOrHso-Pr,0) 

mp,t89>tMit 

Bemental analysis for 

C a H s FN«0*CF s CO t H 
Calcd.S: C, 59.52; H, 4.80; N, 11.11 
FoundS: C. 58.41: K 4.89; N. 11.18 
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Example 



177 



OPh 



15 



20 



178 



NHPh 



179 



NHMe 



180 



Physical properties 
(Rftcrvetallization solvent) 
colorless crystals [trifluoroscetats] 
(EtOH) 

mp f 214.5-215.5 cl C 
Elemental anslysis for 
C»H„N 4 0- CF,CO t H- 1/2HtO 
CalodJfcC. 65.14; H, 5.29; N. 9.80 
r. 65 4fh H. 5.07: H. 9.85 



40 



181 



.A 



colorless crystals (MeOrHacPrOH) 
mp.191-194t; 

Elsmentsi analysis for C» H»N 9 
Calod*: C. 77.82; H, 8J53; N, 15.65 
Founds C. 77 76; H. 8.S9: H, 15.56 
pale yellow crystals [hydrochloride] 
Gso-PrOH) 
mp,209-210 , fc 
BsmsntaJ analysis for 
C M foN 9 -2HCI-7/4ltD 
CeJod.%: C. 58.B3; H. 6.69; H, 14.29 
Fou nd%: C, 58.88: H. 8.51; N, U.I 3 
colorless crystals [hydrochloride] 
(MeOH) 

rnp f 205-2O6.5*C 
Elemental analysis for 
C m H i ,N,-2HCI-5/2H i O 
Celod.* C, 58.02; H, 7.01; M, 13.53 
Found!: C, SgjH; H 7.02: H, 13.50 
colorless crystals [hydrochloride] 
(EtOH) 

mp,210-212T; 
Elemental analysis for 
C W H»M B -2HCI-H 1 0 
CalccLS: C. 62.15; H. 6.82; M. 13.94 
Fmmi ft. r., ftl ft* H. 8.44; N, 13.85 



30 
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Example 




Physical properties 
(Recrysta {fixation sotvont) 


182 


NHBn 


coJoriesa crystals [hydrochloride] 

(Iso-PrOH) 

mp,244-245 < fc 

Elemental analysis for 

Calcd.*; C. 65.75; H, 6.35; N. 12.78 
FoundS: 0, 65.81; H. 6.13; N. 12.68 


183 




pale yellow crystals [hydrochloride] 
CEtOH) 

^190-193% 
Elemental analysis fbr 

Calcd.%: C. 57.29; H. 8.13; M, 13.82 
Found!: C. 57.46; H. 5.98; N. 13.77 


184 




pale yellow orystaia [hydrochloride] 
(EtOH) 

mp,2315-232lC 
Elemental analysis fbr 

Calcd.%: C, 58.23; H, 6.72; M, 14.55 
Found* C, 58.12; H. 6.93; M, 14.46 


185 


X) 


colorless needles [hydrochloride] 
(EtOH) 

11^,187-189^ 

Elemental analysis for 

CaHttMi* 2HCI -3/4H,0 
Calcd.*: C. 63.93; H. 6.99; H, 13.31 [ 
Found* C. 64.05; H. 6.83; N, 13.32 


186 




colorless crystals [hydrochloride] 

(EtOrHso-PrOH) 

mp,194-195 < £ 

Elemental analysis fbr 

C r7 H tl N,0-2HCl-3/2H I 0 
Calcd A: C. 59.89; H, 6.70; N. 12.93 
Found!: C. 59.72; H. 6.64; N. 1235 



Example 1 B7 

H2-(N-n-Butyl-4-plperictyl)ethyIl-4-chloro-1H-lmida2o[4 ( 5-c]quinoline hydrochloride 

[0119J To a suspension of 1 .20 g of 4-chloro-1 -{2-(4-piperidyl)ethyl]-1 H-imidazo-^.S-clqumoline trifluoroacetate and 
0.77 g of potassium carbonate In 6 ml of N.N^Imethytformamlde, 0.30 ml of n-butyl bromide was added dropwise at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 1 0 with 1 0% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. Tne extract was washed successively with water 



75 
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and saturated brine and dried, and then the solvent was evaporated'to give 0.92 g ot a pale brown liquid. The resulting 
lid wTdioS * tetrabydrofuran. The solution was fKered on s»lca gel, and the nitrate was concentrated to give 
oTg oTa cltss solid. Hydrochloride was prepared ,n a convent method. Rj^ from a moduro o, 
methanol and ethyl acetate gave colorless crystals having the melting point o, from 144 to 158»C. 



10 



20 



Elemental analysis for C^H^CIN, . 2HCI • 1/2H 2 0 


Calculated % 
Found % 


C, 55.70; 
C, 55.80; 


H.6.68; 
H, 6.65; 


N r 12.37 
N, 12.44 



Example 1BB 

1 -{2-(N-Acetyl-4-plperidyl)ethyll-4-«' 1 loro-1 H-lmldazo(4,5-clqulnollne 

[0120] To a solution of 0.60 g of ^loro-H^iperidyOethylHH-Wdazo^.^lquinoline trifluoroacetate in 4 ml 
«f nvridinl 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature for 1 hour After the 
IX ttie solinTwas evaporated. The residue was added wtth Isopropanol and dllsopropyl ether, and the preap- 
teted ™te ^ wetcone^ by nitration, and washed with dllsopropyl ethe, to gfce 0.45 g of colorless crystals Re- 
SSSSnZr; ■ mS« ^methylene chloride and dllsopropyl ether gave coloriess crystals having the melting 
point ot from 183 to186.5°C. 



Elemental analysis for C 19 H 2l CIN 4 0 


Calculated % 
Found % 


C, 63.95; 
C. 63.81; 


H, 5 93; 
H, 5.87; 


N, 15.70 
N t 15.61 



[0121) in accorcance with the methods of Examptes 187 and 188, the compounds of Examples 189 through 194 
were obtained. 
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Example 


R 1 


B 




m 


Physical properties 
VKocrysiwiizauun KMvem/ 


3 












ooloriess erystale Gso-PrOH) 




189 


Ph 


H 




z 


mp,i87-18B € C 

EJementaJ analysis for C^H^CI!^ 












CaJcdJl: C. 71.19; H. 8.22; N, 1334 


10 












Founds: C, 71.00; ML 0.18; N, 13-Do 












ooloriess crystals [hydrochloride] 
UctUrlJ 


13 


190 


H 


* CI 


Bn CX 


2 


mp^36-248 a C (decomposition) 
Berne ntai analysis for 


\ 

\ 










Ct«rl Z4 Ci t N 4 • HCI • 1 /4HjO 
CalcdJI: C, oODi; H, 5.35; N, 1 1.06 

r- ^JM. r» in At. Lt C D9> U 11 m 

round*: c. 00.01 ; n, d.oz; N, 11.0/ 


\ 20 

\ 












colorieas crystals [hydrochloride] 
(EtOH) 






lj 
n 


u 

n 




1 


mp ,2 48-257 u ( decompose on; 

PI in mental uruilvRts for 


23 










CaHaCI^-HClMMr^O 
CalodJk C, 83.98; H, 5.72; M, 1237 
Founds: C. 83.98; H, 5.80; N, 12.93 














ooloriess crystals (CH t Cl x -iso-Pr s 0) 


30 












mp,154.5-180*C 




192 


Ph 


H 




2 


EJementaJ analysis for 
CsH^ClMtP-l/BHtO 
CelcdJfc C. 6930; H, 535; M f 1237 


33 












Found* C, 88.78; H. 5.78; M. 12.71 



40 




30 

i 

i 

! 

55 
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Example 




m 


Physical properties 
(Recrystallization solvent} 


193 




1 


colorless crystals [hydrochloride] 
(MeOrHso-Pr,0) 
mp^69-2B0 , t: (decomposition) 

Elemental analysis for 

CaHwN*- 2^-3/4*1,0 
CslcdJt: C. 62.37; H. 6J2B; N„ 12.65 
Found*: C, 82J6: H. 8.45; N, 12.60 


194 


'Ok 


2 


colorless crystals [hydrochloride] 

(MeOrHso-Pr,0) 

mp.l 50-1 56*fc (decomposition) 

Elemental analysis for 

C5 M Ht.M 4 -2HCI-1/2H 1 0 
CalcdJ: C, 63.71; H. B.48; N, 12.38 
Founds C, 63 JO; H, 6.68; N. 12.11 



Example 195 

4-Chloro-1 ^-^(^Ruorophenylsulfony^iperidyllathyn-I H-lmida70-{4,5<]quinotlne 

101221 To a suspension of 0.50 9 of 4-chloro-1 -{2-<4-plperidy1)ethy0-1 H-lmldBZO-f4,5-c]qulnollne trHboroa^te and 

rif ^ ^o^ethyttorrnamlde was added dropwise at room temperature, and the mature waa stlm* I for 5 
h r^irZure wal adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted w«h 

IT?; ,r^r 8 «m« w^LKt«Livehr wHh wate? and saturated brine, and dried, and then the solvent 
%£^Fo£ 9 7!£!Z so.ld "Recreation horn a mixture o, methano,. ethano, and water 
gave colorless crystals having the melting point of from 175 to 1 78.5*C. 



Elemental analysis tor C^H^IFN^ 


Calculated % 
Found % 


C, 58.41; 
C, 58.43; 


H, 4.69; 
H, 4.52; 


N, 11.85 
N, 11.88 



Example 196 

1 ^2-(N-MethanesultonyM-plperidy0ethyn-«-phenoxy-1 H-imlda2o[4,5^quinollne 

101231 To a solution of 1 .00 g of 4 i) henoxy-H2-(4-p.pen«lynethy.h1H^lda 2 oH4,5<]qulno»ne ^«°roacetate and 
Tsfl oHrieZllne In 10 ml of methylene chloride, 0.16 ml of methanesultonyl chlonde was added dropwse at 
room lemperature anainernoa tne soh/en t was evaporated to give 

I^S^XS £ cSss c^ JLystaHlzaUon Irom a mhcture of methytene ch.oride and amy. acetate gave 
colorless crystals having the melting point of from 1 73.5 to 176*C. 



Elemental analysis for C^H^OaS 


Calculated % 
Found % 


C, 63.98; 
C, 64.01; 


H, 5.82; 
H, 5.96; 


N, 12.44 
N, 12.28 



[0124] In accordance 



with themethod of Example 196, the compounds of Examples 197 through 199 were obtained. 
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Example 


flA 


Physical properties (Recrystallteatlon solvent) 


197 


Ts 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp,201.5«202°C 

Elemental analysis for C^H^N^S 
Calcd.%: C, 60.42; H, 5.74; N, 10.64 
Found%: C, 68.46; H, 5.83; N, 10.53 


198 


Et0 2 C 


colorless crystals (AcOEWso-Pr 2 0) 
mp,132-133 p C 

Elemental analysis for C2eH 28 N 4 0 3 
Calcd.%: C, 70.25; H, 6.35; N, 12.60 
Found%: C, 70.13; H, 6.34; N, 12.50 


199 


Bn0 2 C 


yellow liquid 

NMR spectrum 8 (CDCIJppm: 

1 .31 (2H,brs),1 .50-1 .70(1 H.m),1 .78(2H,bra),2.00(2H,q,J= 7.5Hz),2.81 (2H,brs),4.23(2H, 
brs),4.63(2rUJ=7.5H2),5.1 3(2H.s),725(1 H t t, J=7H2),7.30-7.40(5H t m) l 739(2H,d,J= 7Hz), 
7.44(2H,t>7H2),7 50(1H,td,J=8.5,1H2),7.57(1H,t d,J=B.5,1H2),7 90(1H,dd,J=8.5,1H2), 
7.94(1 H,s),8.04(1H, dd ( J=8.5 t lH2) 
IR spectrum v (liq.) cnr 1 :1698 
Mass spectrum m/2:506(M+) 



Example 200 

4-(2 -(4-Amlno-1 H-lmldazo [4,5-c)qulnolln-1 -yl)ethyl]-N-methyM -plperidine-carbothioamide 

[01 251 A suspension of 0.50 g of 4-amino-1 -[2-(4-piperidyl)ethyl)-1 H«imida20f4,5-c]-quinollne and 0.37 g of methyl- 
isothiocyanate In 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recryatallfcatlon from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 216 to 21 8*0. 



Elemental analysis for C^^S • 1/2H a O 


Calculated % 
Found % 


C, 60.45; 
C, 60.79; 


H, 6.67; 
H, 6.66; 


N, 22.26 
N, 21.97 



[0126) In accordance with the method of Example 200, the compound of Example 201 was obtained. 
Example 201 

4-{2-(4-Chloro-2-phenyl-t H-lmlda2o[4,5-c]quinoUn-1 •yOethylhN-methyH -piperidinecarbothioamide 
[0127) 

Appearance: colorless crystals 
Recrystalteatlon solvent: methanol 
mp: 215-220*C (decomposition) 
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Elemental analysis for C^s^eCINjS 


Calculated % 
Found % 


C, 64.71; 
C, 64 80; 


H, 5.65; 
H, 5.62; 


N, 15.09 
N, 14.96 



10 



15 



Example 202 

sssssSEsSscs 



33 



Elemental analysis tor C^CINe . HCI • iy2H 2 0 


Calculated % 
Found % 


C, 60.25; 
C, 60.47; 


H, 5.69; N, 17.57 
H.5.61; | N, 17.38 



50 



55 



1 Preparation of blood cell s for culture 

mL. 

2 Preparation of test compounds 

from10- 10 Mto10* 5 M. 

3 Treatment of with medicaments 
10,32, lO^oM^UIpopo^sa^^ 

r^^a it^^ at for 1 6 houn, » an adhere o, 5% CO, 
A Determinate of human TNF -a and human IL-1& 
[0 133, Anenzy^unoeseeybythesandw^^ 

U'n the culture -P-*°£^ » — • T» ^ 

microliter plates tor coating. Alter the we Is were washed me cu p twrd-antibody egalnst the sec- 

added to each well and Incubated. Then the s ^ 8n,to °^ D ^^°^ n the operations. After the final wash- 
ond-antibody weresuccesslveiy added while a PP^^^ P^^^artme^oloring reaction. The coloring 
IrTprocesTe^^ 

reaction was quenched with 1 N sulfuric acid and then to were determined by quantiti- 
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combinant cytokines as the standards. For determination of human TNF-a, monoclonal anti-human TNF-a (ENDOG- 
EN), polyclonal rabbit anti-human TNF-a (Pharma Biotechnologie Hannover), peroxidase conjugated donkey anti- 
rabbit IgG (Jackson ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and third-antibodys and the standard for the calibration curve, respectively. For determination of human 
5 p, monoclonal anti-human IL-1 p (Cistron), polyclonal sheep anti-human IL-1 p (Biogenesis), HRP conjugated don- 

key anti-goat IgG (Chemicon International), and recombinant human IL-ip (R&D Systems) were used for the first-, 
second- and third-antibodys and the standard for the calibration curve, respectively. 

[0134) In both cases for TNF- a and IL-1 p, the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine induced by treatment with LPS together with the test compound against the amount of the 

10 cytokine induced by treatment solely with LPS 

[0135) Results are shown in tables 1 and 2. 



Table 1: 



Inhibitory action against TNF- a production in human cells 


Compounds 


Administered concentration (umol/L) 


0.001 


0 01 


0.10 


1.0 


10 


Example 89 


91 


86 


90 


84 


17 


Example 110 


80 


77 


26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


88 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production in human cells 


Compounds 


Administered concentration (umol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


106 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[0136] These results clearly Indicate that the compounds of the present invention have excellent Inhibitory actions 
43 against production of TNF and IL-1 . 

industrial Applicability 

[0137J The compounds of the present Invention have excellent inhibitory actions against production of TNF or IL-1 
so and are extreamely useful as preventive or therapeutic agents of diseases mediated by these cytokines. 



Claims 

33 1 . A 1 H-lmidazopyrtdine derivative represented by the following general formula or a salt thereof: 
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R 3 (CH2)m N 



15 



20 



25 



35 



40 



45 



>T>. 3 



wherein W represents hydrogen atom, hydroxy! group, an alky) group which may have one or more subsMuents 
rSalkyl omup which may be substituted, a styryt group which may be substituted, or an ary. group when may 

subsmutents; R* represents hydrogen atom, an ** group, a halogen ^ 
In amino group which may have one or two substituenta. a cyclic amino group when may or a 

phenoxy group which may be substituted; rtng A represents a homocycllc or a heterocyclic ring whl* may be 
subS vl one or more alky, groups, alkoxy. groups, or ha.ogen atoms; * represent a 
containing heterocyclic group which may be substituted; and m represents an Integer of from 0 to 3, provided when 
R^resents ur^bstituted piperid.no group, at least one ot W and R* is not hydrogen atom. 

A 1 H-imidazopyridine derivative represented by the following general formula or a salt thereof: 




wherein R< represents hydrogen atom, hydroxy! group, an alkyl group which may have one or more substftuents. 
TcSaWup whichmay'be substituted, a styry. group which may be substituted or an ary. gr^^ 
ha« one or more substitutents; R* represents hydrogen atom, an alky, group, a halogen ^fg™*™ 
an Lino group which may have one or two substltuents. a cyclic amino group which may be ^stltujed. or a 
oheX group which may be substituted; ring A represents a homocycllc or heterocyclic ring which may be sub- 
sS^fth one o more alkyl groups, alkoxyl groups, or ha.ogen atoms; m represents an mteger ot from 0 «o3 
S^eTen^d ro^en atom, an alky, group, benzy. group, triphenylmethy. group, an ^ ^ ™* 

he Touted an alkoxycarbonyl group, benzyloxycarbonyl group, a thlocarbamoyl group which may be subsfr- 

meifene Sou" oxygen atom, sulfur atom, nitrogen atom, a group represented by NH. or a single bond; and n 
represents an Integer of from 0 to 2. 

3. The compound or the salt thereof according to claim 1 or claim 2, wherein the ring A Is benzene ring orthlophene 
ring. 

4. Amedicamentwhfchcor^risesaeanac^ 
acceptable salt thereof according to claim 1 or claim 2. 

5. The medicament according to ciaim 4 which is used for preventive or therapeutic treatment of a disease in which 
50 a cytokine Is mediated. 
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